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BRIGHTSIDE 


Hot and Cold Rolling Mills. 
Rolls for Hot and Cold Rolling. 
Roll Lathes. 

Hot and Cold Shears. 
Hot Saws and Reelers. 





Steelworks Plant and Auxiliaries. 


26” Structural Mill Approach Roller Table. 


THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. SHEFFIELD 
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Felt washers and felt seals? Felt for f 
anti-vibration bases, for buffing 
rollers, cushionings and filters? 
Those are some of the ways you can 
use Bury Felts. They can be die-cut, 
chiselled, punched, machined, and 
even ground. Bury Felts are felts 
made specially for industry; many 
types and textures to meet your 
needs exactly. 








7 




















Send your enquiries to 


BURY FELT MANUFACTURING COMPANY LIMITED 


P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) < 


London Office: 3 SNOW HILL, EC! Phone: CENtral 4448 
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The first main line diesel locomotive in 
the world. 1000 H.P. Built in 1912. 


SULZER 


A 1700 H.P. South American Locomotive with 
over a million and a half miles service to date. 





DIESEL ENGINES 
ARE MODERNIZING THE 
RAILWAYS OF THE WORLD 


A 350 H.P. shunter— 
one of the first 
in Britain. 












A735 H.P. unit in operation 
at 14,000 feet in Bolivia. 


SULZER 


A 850 H.P. diesel-hydraulic 
Locomotive in French West Africa. 


A 2300 H.P. diesel power unit for British Railways 


Sulzer Locomotive Engines are built in Great Britain by 
Vickers Armstrongs (Engineers) Ltd. Barrow-in-Furness. 


SULZER BROS. (LONDON) LTD. 


31, BEDFORD SQUARE, LONDON, W.C.I. 

A 735 H.P Locomotive 
for Thailand. Sulzer Brothers Limited have Offices at:—Winterthur—Paris 

New York—Madrid—Cairo—Rio de Janeiro—Buenos Aires—Kobe—Lisbon 


Johannesburg—Mexico City. Representatives at:—Brussels 





Milan—Amsterdam—Copenhagen—Oslo—Stockholm—Helsinki 

mm Achens—!stanbul—Algiers—Haifa—Bombay—Karachi—Colombo 

Singapore—Bangkok—Rangoon—Saigon—Manila—Montreal 
Bogota—Caracas—Santiago (Chile)—Lima—La Pax 

Sydney—Melbourne—Wellington—Vienna. 





Two 955 H.P. light-weight as ——— — 


units in the Australian desert. ' om re 1 _& 


A 2000 H.P. heavy freight locomotive 
for the Great Belt freight line of Paris 
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SIAN NU AAT 


GENERAL 
FABRICATION 


WELDING 


PROFILE 
—CUTTING 


LN 


| 
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Turbine Bedplates during construction 
showing internal ribbing, etc. Total 
finished weight approx. 7 tons. 


LAAT TN TL 


SUUUMIU ULL AU ALAA 


29, MURIESTON CRESCENT, EDINBURGH, il 6850123. Photograph by courtesy of C. A. Parsons & Co,, Ltd., 
LLL iii innit Newcastle-on-Tyne. 


AT BOWATERS MERSEY PAPER MILLS... 


LINATEX takes the wurry out of slurry 


For five years now Bowaters have experienced trouble free 
service from three 3" LINATEX pumps handling china 
clay slurry. 

Long-life Linatex—95°/, pure natural rubber—tough and 
abrasion-resistant, is the secret behind the success of these 
pumps. 

As a result, Bowaters have installed this 6 inch Linatex 
Pump for the job of stock re-circulation and feed to filter. 


Our Resident Engineer for your area is always ready to discuss, 
and help solve, your pumping problems. 


= 





AT THE 
EAST LANCASHIRE 
PAPER MILLS 
Linatex valves were 
“fi chosen for the abrasion 


PUMPS & VALVES a ae a nn 
WADE ENTIRELY AT OUR is ener 
CAMBERLEY WORKS ales ) 
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a Slimmer, safer 
eddie mechanical splice 


(Patent pending) 













British Ropes Limited have evolved a new type of wire 
rope sleeve to overcome the drawbacks of other mechanical 
splices. 


The main advantages of this new process, SUPERLOOP, are a safer 
mechanical splice, a slimmer sleeve and a true centre pull. The sleeve, 
made of a specially approved steel, is closed over the tails of a Flemish 
é Eye splice making SUPERLOOP the lightest, slimmest and easiest to 
handle. It is at least as strong as a well made hand splice, and practical 
tests show it to be particularly ideal for the hard-worked sling. The 
smooth exterior of the sleeve and its small dimensions mean 
that SUPERLOOP can be employed in many applications 
where more bulky hand and mechanical splices are 
impracticable. SUPERLOOP is concentric with the rope 
because of the Flemish Eye which is incorporated. A 
specially developed fitting, known as a SUPERLOOP 
STIRRUP, is available to protect the bearing of the 
eye from wear. 

The development of SUPERLOOP was achieved 
only by intensive research and exhaustive tests 
backed by the wide knowledge and experience of 

the manufacturers. 


The construction af the 
Superloop is fully explained 
in our Brochure — 

If you are a user of slings 
— send for this book. 


SUPERLOOP in conjunction with Blue Strand 
Preformed Rope gives you the perfect sling. 





PRESS CLOSES THE SLEEVE 


The steel sleeve is fitted neatly over the tails of Specially designed Dies permit comparatively 
low pressures to be used, eliminating any 


serious damage due to crushing. 


FORMING THE LOOP FITTING THE SLEEVE 


The secret of SUPERLOOP’S true centre pull ; 
-—<a Flemish Eye is hand spliced and this alone the splice and is tapped into place entirely 
gives a strength in excess of the Safe Working covering the wire ends. 

Load even before the sleeve is fitted. 


SUPERLOOP 


(Patent pending) 


Developed by BRITISH ROPES LIMITED Doncaster 
Wire Rope Sales Offices at: Charlton, London S.E.7 + Bankhall Street, Liverpool + Abbots Road, Gateshead + Canute Road, Southampton 
Hospital Street, Birmingham 19 - Western Avenue, Cardiff - Humber Dock Street, Hull + Rutherglen, Glasgow - etc. 


The SAFEST Mechanical Splice 
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“Well, you see Johnny, it’s because your sort of magnet can’t be 
switched ‘on and off’ 








THE ENGINEER 


Simplifix pipe couplings 


are interchangeable 


For assembling pipe line systems quickly and easily, use 


standardised Simplifix couplings. Madw to B.S.S. 2051 Part I, their 
high standard of dimensional accuracy ensures that all fittings are 
interchangeable. They can be used on almost any kind of tubing, 
including those with very thin walls, and are available in the widest 
possible variations of standard and non-standard fittings. In brief 
you are most likely to find your requirements in the Simplifix range. 


Our illustrated catalogue gladly sent on request. 


























SIMPLIFIX COUPLINGS LTD., 
MAIDENHEAD, BERKS. Tel: 


HARGRAVE ROAD, 
MAldenhead 5100(10 lines) 





“Huh! I wouldn’t like mine to do that!” 


“I know, but then you don’t use yours to control water or gas and things.” 


“Control water or gas ? Seems stupid to me — why can't they 


use a tap like Mum does ?”” 


**Ah! But using a tap means that you rely on what’s called the 


‘human element’. That’s why these valves are fitted 


to do things automatically — without people being involved.” 


“Mr. Stevens told me they make chocolates with them!” 





That’s right, but not exactly to make chocolates, to help make them. Mushrooms, too!”’ 


Cor! I like mushrooms.” 


| MVC =: 





Ke Seriously though, Magnetic 
Valves have earned an enviable repu- 
tation for absolutely reliable control 
of water, steam, coal-gas, oil, air, 
refrigerants and many other industrial 
liquids and gases. Full details are in 
our new Brochure No. 34. Why not 
write NOW for your copy ? 





( Throwing away magnet) “Can I have some for tea?” 





Magnetic 
Safety 
Pi ~Cut-Out Valve. 








Magnetic Single-beat 
Stop Valve with 
Flameproof Solenoid 
Enclosure 


AIR CONDITIONING 
AUTOMATIC STOKERS 
CENTRAL HEATING 

GAS GENERATING PLANT 
HYDRAULIC & PNEUMATIC- | STEAM TURBINES 
CYLINDER MECHANISMS 













MAGNETIC VALVES ARE USED EXTENSIVELY IN 


HOT WATER SERVICES 
NUCLEAR POWER PLANT 
OIL BURNERS 
REFRIGERATION 


VENTILATION 





Magnetic 
“PR’ Type 
High Pressure 
Stop Valve 








EERE ER TEZ CT po be ssp 


28 ST JAMES’S PLACE LONDON SWI - TELEPHONE HYDE PARK 758% 


uv 
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How long by your methods? 


electrode loss and a good surface finish for dies, moulds, 
press tools and form tools of the difficult and intricate 


This 6” diameter pedal pad forging die was formed in 
twelve hours using the GKN Spark Machine. The finished 
die required no further work before use. 

GKN Electro Erosion simplifies intricate shaping;— 
makes easy the working of hardened steels and tungsten 
carbide. 

A GKN Spark Machine gives a high cutting rate with low 


nature. Its operation is safe, simple, speedy, and 
accurate. 

Further details of the GkN Spark Machine and its many 
advantages can be obtained without obligation from 
Welsh Metal Industries or Sales Agents. 


MMM spark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 


WELSH METAL INDUSTRIES LTD. Caerphilly, Glamorganshire 


Sales Agents M. C, Layton Limited, 96-98 Victoria Street, London, S.W.1 
Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 
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ABCOCK & WILCOX Ltd. are proud to have had Thecontract placed with Babcock & Wilcox Ltd. by 
an important part in the equipment of the new The General Electric Company Limited, main con- 
Colvilles £20,000,000 coke oven, blast furnace and steel- tractors for the electrical power plant, covered also 


making plant at Ravenscraig, Motherwell, Scotland. the supply of much of the auxiliary plant including 
the oil-firing installation, oil piping, high-pressure 


They share a mutual interest in this great plant, as pipework and valves in the boiler-house — including :. 
they are themselves considerable users of Colvilles steel piping to turbo-alternators and turbo-blowers — 
for the manufacture of high-pressure boiler drums, and Bailey automatic boiler control equipment, oil storage — 
pressure vessels for the oil and chemical industries. and service tanks and steel self-supporting chimneys é 
— example of the comprehensive service 
At the new Ravenscraig works, four Babcock Bi-drum shane by Rakoort yt Wilcox bd. to ‘adeaestal 
boilers, each with an evaporation of 125,000 lb. steam/hr. steam-users. 


M.C.R. at 425 Ib./sq. in. and 820°F., supply high- 
pressure steam for electrical power generation and for 
the operation of turbo-blowers serving the blast furnaces. 
Provision is also made to supply steam for process 
purposes. The main fuel for the boilers is blast-furnace 
gas with a G.C.V. of approximately 98 B.Th.U/cu. ft., 
at a pressure of 10 in. w.g. Oil burners are also provided 
for auxiliary or alternative oil-firing and provision has 
bcen made for possible future stoker-firing to use coke- 
breeze from the works coke-ovens. 


BABCOCK 


STEAM-RAISING PLANT 


Sectional arrangement of one of the 
125,000 Ib. / hr. Babcock Bi-drum 
boilers at the Ravenscraig works. 





BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.! 
8 
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ming at its maximum... 


j 


Renold chain dri 


Consider these fa 


can contribute in a big way to efficient space usage. 





@ = The all stee; 
transmit co 
and wheels 
not depend 


biler chain is extremely strong in relation to its cross-sectional area. It is thus able to 
erable power with a narrow width of chain. In addition, as the contact between chain 
stitutes a gearing action, the ability to transfer power between these components does 
h a frictional contact area, i.e., on large wheel diameters. 























For the reason, long centres are not essential to drive efficiency—the centres can be as short 
as desiredimhe necessary clearance between the wheel peripheries being the only limiting factor. 
hus, in three important dimensions—length, height and width—the Renold chain drive takes 


ea leg@#foom than alternative transmissions relying on frictional contact. 









rf ' advantage is that the compact dimensions of the drive often enables the motor to be 
hOulnw@™ on or under the driven machine, with no encroachment on floor space. All round, 
& h , the minimum room is taken up when chain drives are installed. 







@ Remember—factory space costs money—its rightful job is to house machinery for production. 
Space saved by the installation of Renold Chain Drives can be used for additional plant, thus 


increasing output. 
There is a Renold engineer in your area, always 


at your service to advise on power transmission 


<2) problems. 


aaa) — the FIRST name in precision chain 





RENOLD CHAINS LIMITED - MANCHESTER 
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WATER WATER WATER WATER 
TREATMENT TREATMENT TREATMENT TREATMENT 






















WATER WATER 
ROBY EB Established in 1875, RORY 
TREATMENT - WILLIAM BOBY TREATMENT 






& COMPANY LIMITED 




















pioneers in the field of boiler feed water 
treatment, are today suppliers of plant 


for the following processes: 


COAGULATION 
and SETTLEMENT 


FILTRATION 


LIME-SODA 
SOFTENING 


BASE-E XCHANGE 
SOFTENING 


TREATMENT “i STARVATION 

Ee DEMINERALISATION 
DEAERATION 
ELECTRODIALYSIS 






ste, As suppliers in this highly specialised field to many of Great Britain’s 
at: leading firms, William Boby & Company have established a 


.. reputation for reliability which is second to none. 







TREATMENT 






WILLIAM BOBY & CO. LTD. 
Rickmansworth, Hertfordshire, England. 





Telephone: Rickmansworth 4251* anette 





WATER 


BOBY 


one ean as 


oe eee 
ete eae 
oa ee ee 
eee rere e se 


TREATMENT TREATMENT 
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GONVEYOR-ELEVATOR 


LOWER BRIDGE WORKS 





(sy 
LTD. 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 


Telephone: No. 2779 
Telegrams: “Conveyor.” Accrington 











PRESSURE GAUGES.. 


OF EVERY DESCRIPTION AND SIZE 


PRESSURE RANGE Prompt Deliveries. 
FROM Highest Quality. 
5-20,000 ibs. per sq. inch Send for Illustrated Catalogue. 





EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 
Telephone : Central 8196 





















Machine Cut 
GEARS 


of all kinds— 
to specification in any material. 


We guarantee the teeth of all wheels cut by us to be 
correct, and all work is examined and checked before 
being despatched. Each gear wheel of a pair is run in 
correct relative position to the other in a special gear- 
testing machine. No perceptible backlash is allowed in our gearing, and thus we can 
ensure very silent running. 

Our booklet ‘“MACHINE CUT GEARS”’ contains much information of 

interest and use to engineers. A copy will be sent on request. 


The ABBOT ENGINEERING Co. Ltd., 


22 SMITHHILLS PAISLEY 


Telephone: PAISLEY 4272 Telegrams: “ABBOT, PAISLEY.”’ 
SPUR WHEELS _-_SPIRAL WHEELS _-_RACKS -_WORM GEARING - BEVEL WHEELS FIBRE PINIONS 
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Control 


rods 


Charge tube 


We know our 


assemblies 





peaceful atoms 


The products named on the olive-branch are a few 
of those which TI companies will be showing at the 
Second International Exhibition for the Peaceful 
Uses of Atomic Energy: Geneva, lst—l4th September, 
1958. TI has been part of the story of nuclear 
engineering since the beginning. An extensive 
programme of development and research is 


widening the service we offer. Among the other Straight & 


1p 
products which can be seen on our stand are: Extended lly finned 
Snirany nnnet 
y Hn 


: surface 
Graphite restraint bar assemblies 
Tubular equipment for burst slug detection gear tubin 9 
Charge tubes : Header tubes 
Pressure cylinders : Tubular forgings 
Special-purpose tubes in 
alloy steels, stainless steels, 2irconium, 
niobium, vanadium, titanium, tantalum, beryllium 
Flezible and thin-walled stainless steel tube 


Mechanical seals, various products in PTFE ST AN D No: 1 4 2 Ti companies ethiditing: 
az 


ACCLES & POLLOCK LTD. 
THE CHESTERFIELD TUBE CO. LTD. 
CRANE PACKING LTD. 
T.1l. NUCLEAR ENGINEERING LIMITED HOWELL & CO. LED 
TALBOT STEAD TUBE CO. LTD. 
TUBE PRODUCTS LTD. 
TUBES LTD. 


(A Subsidiary Company of Tube Investments Ltd.) 


The Adelphi, London, W.C.2. England 

















RY Ree et am 
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Full particulars on request. 


* ANODAL is a registered 
trade mark 








If you wind Coils 
youll want to know more about- 


INSULATED WIRE 


Manufactured at the Port Tennant works of the Aluminium Wire & Cable Co. Ltd.. AWCO E P ANODAL INSULATED 
WIRE is electrical purity aluminium wire with an integral insulating film produced by a special process of anodic oxidation. 
It possesses unique properties that distinguish it from other insulated wires. They include: — 
1. high thermal stability of the insulation, 2. excellent heat transfer characteristics, 
3. appreciable reduction in weight for coils maintaining the electrical characteristics of a copper winding, 
4. smaller space occupied by the insulating film. 


By taking advantage of these unique properties of ANODAL insulated wire you can effect considerable savings in wire costs for many applications, 
ANODAL insulated wire is at present supplied within the 16-36 swg range. 


ODAL 





ALUMINIUM WIRE & CABLE CO. LTD 


Britain’s Largest Manufacturers of Aluminium Wire & Conductors 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sales Office: 2 ST. JAMES’S SQUARE, LONDON, S.W.1. Telephone: TRAFALGAR 6441 























HAMMERED OR 





DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
Telegrems : TUBENPIPE, PHONE, LONDON 
Telephone : COVENT GARDEN 0315/6/7 





BRITISH SPRINGS 


HYDRAULIC PRESSED 


BARR nevnerton ||| AND WASHERS 
KILMARNOCK, 2 

TH Oo M % O WN SCOTLAND = WILLIAM FORGINGS 
Grams and Cablegrams : Fi NU CANE 

“BARR KILMARNOCK ” Pee 

& Co. Lid. ines Fe || TT 

KILMARNOCK 791 LTD. IN STEEL 
=D ..> ans ||| BLACK OR MACHINED 
We Manufacture za ) TO 24 TONS 










ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 


Schieldrop 


We Guarantee 


3K 
‘INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 























134 to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 


Schieldrop «co..10 


STOTFOLD, BEDS. Tel. 414 (3 lines) 
BMJ 























Aug. 8, 1958 THE ENGINEER 17 


Maintained 
Preferences... 


We are very proud of the list we give below 














—of customers who have placed repeat 
orders with us over periods of many years. 
Bagnall locomotives are built to last; 
the built-in craftsmanship becomes more 


apparent the longer they are in service. 






AINA f f 
COON CO 


LOCOMOTIVES 


STEAM, FIRELESS, DIESEL ELECTRIC 
AND DIESEL MECHANICAL 


First order received from HENRY ROGERS, SONS, & CO. LTD. 

Further orders received 1884, 1885, 1886, 1888, 1890, 1891, 1892, 1893, 1904, 
1905, 1907, 1910 and 1948. 

First order received from THE BUTTERLEY CO. LIMITED, 

Further orders received 1899, 1939 and 1943. 

First order received from GAS LIGHT & COKE CO, 

Further orders received 1895, 1898, 1904, 1908, 1913 and 194. 

First order received from ASSAM RAILWAYS & TRADING CO. LTD. 
Further orders received 1896, 1897, 1898, 1904, 1913, 1919, 1924, 1927, 1930, 
1934 and 1935. 

First order received from PARK GATE IRON & STEEL CO. LTD. 

Further orders received 1900, 1912, 1917 and 1941. 

First order received from TONGAAT SUGAR CO. 

Further orders received 1907, 1910, 1925, 1928, 1929, 1932, 1934, 1938, 1940, 
and 1944. 

First order received from THE STAVELEY COAL & IRON CO. LTD. 
Further orders received 1940, 1941, 1944 and 1947. 

First order received from THE BOWATER ORGANISATION. 

Further orders received 1923, 1928, 1932, 1934, 1940 and I95I. 

First order received from BALDWINS (SOUTH AFRICA) LTD. for 
RUSTENBURG PLATINUM MINES. 

Further orders received 1946, 1950 and 19§1 

First order received from A. & H. MACNAY. (PTY.) LTD. 

Further orders received in the same year, 1936, 1945 and 1954 





HEENAN W. G. BAGNALL LTD. 


GROUp CASTLE ENGINE WORKS, STAFFORD 
COMPANY Telephone: STAFFORD 321/322 Telegrams: Bagnall, Stafford 


London Office: Imperial House, Dominion Street, E.C.2. Telephone: MONarch 7000 
wombLias. 























SUITABLE FOR ALL INDUSTRIAL 
APPLICATIONS 


The ‘‘Metcalfe’s’’ High Pressure 
Washing Plant provides the answer 
to the problem of cleaning in in- 
dustry to-day. The plant is supplied 
on a suitable hand truck for port- 
able use or it can be fitted as a per- 
manent installation, and the only 
services required to operate it are : 
(1) Water supply (static or mains). 
The consumption is 550 gallons per 
hour. 

(2) Steam supply at any pressure 
above 60lbs. per square inch. The 
consumption is 700!bs. per hour. 
The Washer is extremely simple to 





operate and can be easily operated photo by kind permission of the Vulcan Foundry Ltd. 
in complete safety by unskilled CLEANING A LOCOMOTIVE 
personnel. The high temperature and pressure of the jet make it un- 
equalled for power and efficiency and the use of cleaning solutions is 
not normally required. 


ADVANTAGES OF THE ‘D & M’ 
SYSTEM OF WASHING 


@ (1) Delivers an extremely hot supply of 
water at a very high pressure thus ensur- 
ing the most efficient cleaning. 

@ (2) Ensuresa great reduction in cleaning 
costs, due to the saving in man hours 
which is always found. 

@ (3) The injector is perfectly automatic 
and re-starting and requires no attention 
once the water valve has been set for the 
usual working pressures. 

@ (4) it will operate satisfactorily with low 
steam Lonee (60ibs. per square inch 
upwards) 


@ (5) it can beoperated with perfect safet 
and satisfaction by a staser! nate ararmes 
@ (6) Simple, compact and light. 
a f @ (7) No detergents or cleaning solutions 
; P, are normally necessary. 
CLEANING A SLAUGHTER-HOUSE FLOOR @ (8) Noother system offers the same flexi- 
bility at low operating costs, low main- 
tenance and low installation costs as the Metcalfe High Pressure Washing Plant. 
@ (9) A wide range of jet temperature and pressure is available so that the apparatus is 
suitable for all types of requirements. 





WRITE FOR LEAFLET L.6 








Telegrams : EXHAUST, ROMILEY Telephone : WOOdley 2626 (2 lines) 





<=> — i stl og = inna cerenensiiiliiitadiida iit 
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Boilerine Ltd. EeipP 


Manufacturing Chemists 
alee DESIGNS 
















LISTER BLACKSTONE || botcie 


UT A. zu : 
Bottle Washer 
Torrefine Cream 
=U E XZ: ‘Orgmie Rosine 


Organic Rosseline 
ENGINES (Gomiom Cleaner The service to complement 

















Domestic Boiler Descaler 


Torrefine Household Cream your drawing office. 
For Gas Stoves and all Domestic uses 
100 All enquiries & orders will receive prompt attention 27 CLARENCE SQUARE, 
885a to 897 OLD KENT ROAD, LONDON, 
DIESEL $.B.15. BRIGHTON 


Telephones : NEW CROSS 0061-2 























NAME 
& INSTRUCTION 
PLATE 
MAKERS 




















AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ.IN. 170155 CU. FT. PER MIN. 
60 LB. PERSQ.IN. 1 TO 380 CU. FT. PER MIN. 
All Blackstone 4, 6,8, 12 and 16 cylinder vertical diesel engines TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





both naturally aspirated and turbo-charged, can be supplied as 
dual fuel engines, to start on straight diesel and then run on 
diesel or methane, natural gas, sewage gas, coal gas etc., which- 


ever is most readily available. 
% Cheaper running where gas supplies are 
plentiful 
%* Simple changeover from diesel to gas 
% No need for large fuel storage tanks 


* Safety trip automatically cuts off gas when ' 
engine is stopped 





Ask for details of these and other FOR PARTICULARS OF THESE COMPRESSORS AND FOR 


diesel engines from 3 to 1320h.p. OTHER TYPES AND SIZES. 
TELEPHONE : IPSWICH 56124 (3 LINES) 


LISTER TELEGRAPH : “‘REAVELL, IPSWICH "’ OR WRITE TO:— 
BLACKSTONE REAVELL & CO., LTD. 


R.A. LISTER & CO. LTD., Dursley, Gloucestershire. Phone 2371 
London Office: IPSWICH 7 N LAND 


Imperial House, Kingsway, London, W.C.2, Phone: TEMple Bar 9681 
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...in pump assemblies 


Jet assemblies used in a SPEEDIVAC* Model 203 
vapour diffusion pump during a test in which the 
pump operated for fifteen minutes and then air 
was admitted for five minutes. The jet assembly in 
the centre using MS 703 silicone fluid had survived 
over 1,000 such cycles yet remained clean. The 
organic fluids in the other assemblies either failed 
or lost the ability to pump down to a low vacuum. 


*Trade name of Edwards High Vacuum Ltd. 































...in torsional vibration dampers 


This supercharged, six cylinder Rolls-Royce four- 
stroke diesel engine develops 250h.p. at 2,100 r.p.m. 
The nitrite hardened crankshaft has seven main 
bearings and is equipped with a HOLSET torsional 
vibration damper which uses a high viscosity MS 
200 fluid as the damping medium. The excellent 
shear stability of the silicone fluid as well as its 
good viscosity temperature characteristics make 
it highly suitable for this application. 


You are invited to write for full information about 
the properties and applications of silicone fluids. 
Literature on the many other MS silicone pro- 
ducts including rubbers, resins, lubricants, com- 
pounds, electrical insulants, release and antifoam 
agents, is also available on request. 


MZ Be) 


TEW/ms 106 
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MS ILICONE FLUIDS are colourless, inert liquids ranging 
in viscosity from 0.65 to over 1,000,000 centistokes. 
They are heat-stable, resistant to oxidation and show 
Ss H mt i ih O N Ee remarkably little change of viscosity over a wide 
temperature range compared with other fluids. These 
- a U | D S properties make them excellent media for damping 
and hydraulic fluids, high temperature oil baths and 

special-purpose lubricants. 


ensure Silicone fluids are very resistant to shear break- 
down. For instance, after 100 hours operation invol- 
peak performance ving 18,000 cycles in a hydraulic system operating at 
: 1,500 p.s.i. petroleum oil suffered a 50% decrease in 
over a wide viscosity. A MS 200 silicone fluid, after 500 hours of 
the same treatment had decreased in viscosity by 
temperature range only 15%, 





... in liquid springs 


A steel coil spring and a liquid spring of equivalent performance 
are shown. The liquid spring contains a silicone fluid which is 
highly compressible, will show little change in viscosity over a 
wide temperature range and will not break down even at high 
temperatures. 





MIDLAND SILICONES LTD 


(Associated with Albright & Wilson and Dow Corning Corporation) 


first in British Silicones 


19 UPPER BROOK STREET - LONDON - Wi - TELEPHONE: GROSVENOR 4551 


Area Sales Offices: LONDON - BIRMINGHAM - GLASGOW - LEEDS : MANCHESTER 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATI 





Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 
precision in the position required. The Booth Goliath showing Nelsons 


Column on the same scale. Clearance from 








rail level to underside of bridge is 140’. 
Distance between rail centres 178'. 

















Si ih Nae 


CLYDE CRANE & BOOTH LIMITED 
incorporating 
Clyde Crane & Engineering Co., Joseph Booth & Bros., 


MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone: Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams; ‘Cranes’ Rodley m 
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THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Ete. 
The 


HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET. GLASGOW 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 
r, a Stations, 


Pit Head 
‘ower 


Deicasil 
Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 


LONDON: 32, QUEEN VICTORIA ST. E.C.4. 











ESTABLISHED OVER 50 YEARS 








WOOD) REFUSE 


EXT 
“Let us investigajte your dust 





AND |DUST 


CTION ENGINEERS 


problem jat our expense” 












WAL IS & CC /emniwuy _ 


METAL WORKERS 
MAKERS 











Are these hands helping you? 





The certain remedy for any paint failure lies in the capable 
hands of the technical experts who form the nucleus of our 
research division. Pinchin Johnson research laboratories provide 
a unique service to industry, devoting their attention solely to 
the creation of the best type of finish for every purpose. The 
P.J. technical representative is your direct contact with this 


unique service. 
You can rely on 
PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 





Brake shoe for small 
vehicle in Malleable 
Iron 





0 


Gloucester Foundry Ltd. Emlyn Works, Gloucester * Telephone: Gloucester 23041 











Bearing I Bracket in yee 


Weight 34 


SATISFACTION ASSURED BELFAST - BIRMINGHAM BOOTLE BRIGHTON + BRISTOL + GLASGOW 
LEEDS * MANCHESTER NEWCASTLE-ON-TYNE + SOUTHAMPTON 
—_—r 
“3 
Te. 


“As clean as a Gloucester Casting’ means 
that Gloucester malleable iron castings are 
of high definition, true to pattern, cleaner and 
smoother because of better sand practice 


es and better fettling. 
see Mould and core sands and their bonding 
additives are under constant laboratory 


supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical unit. The high 
refractory characteristics prevent sand “‘burn-on” at re- 
entrant angles, thus greatly increasing the life of cutting tools 
during the machining process, The new elevator-type 
electric furnace anneals in 48 hours — instead of the usual 
7 days. It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 


A typical Gloucester Malleable specification. 


Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 


—— ne 189 are gw 3 59 
oa az wan Yield Point “Z ‘aces 


ensile Strength 25 tons psi Tensile Strength 35 tons psi 




















CLOOEL ST LA 








F.c00p CASTINGS 





a [= THE HOME OF 
Ni 








* Telegrams: ‘Pulleys’ Gloucester * A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd. 
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eo” el“ (i. ea hnt 6 8S Pay YY Bat ¥ 
Pf D* 4 Fae MW lh J : ais . ¥ 
F a > Rk: } Ly 4 ~s nies’ : 
/ There's ‘' Y mA 
- T Ss 4 . (3 + autos ae : 
; 1 A oy ; 
! more ti . , Ay 
| i ,| 34 otis) ay i. Consult 
| 4 to VERIDIA ;| 027°?) “AG; | . 
: 3 i ‘Ee ae As i. % \ 
i than meets | Ly : . 
Ld . a 3 
' i) r) ~4 fo for MECHANICAL HANDLING eS 
| . theeye ! ee “S S , 
: % a . A, Also manufacturers of + E 
& » ; rr 4 
‘ J ” PLATFORMS - CRANES a 
(ie and STAIRWAYS as |e 
; 4 ee agg \, 
| pe PRESSURE VESSELS & 
eS ag f ee eee vee 
; my, * Spas 
v/s . CONVEYORS - SKIP HOISTS : 
a he Bn wen PALLETS - INDUSTRIAL TRUCKS 
ae 
G. BACHE & SON: Bromsgrove Road « Halesowen * Worcs. 
Telephone : HAL 1498 Established 1780 
MINUTES sLas 
HED TO SECONDs... 
...and the story 
really starts here on the new 
For instance much of L 
Veridia tubing is 48’ long 
(and we can’t show that). 
It’s almost perfect; 
it’s made to a close’ EB 
pincer M58 DISINTEGRATO 
(0.0004")—and we can't - BROKEN TOOLS 
show that! Veridia is WITHOUT DAMAGE TO THE COMPONENT 
Stmy wae tn the CUTS HOLES OF ANY SHAPE IN 
construction of industrial * pecans 
and laboratory measuring HARDENED MATERIAL, CARBIDES ETC. 
Gevices as well as for ...In fact any material through which electric 
making accurate jets current can pass. 
and for extruding and The new MARBAIX M.58 disincegrator removes broken taps, drills, 
spinning plastic materials reamers, studs, etc., In a fraction of normal time, without damage to 
: j is of led the component. 
into is of contro Holes, too, of any shape can be cut in hardened material, for subsequent 
diameter—and we can’t finishing by grinding or other methods. Note the times for the 
show these or there wouldn't various examples shown, and write today for full details to DEPT. E.!- 
DEMONSTRATIONS ON YOUR OWN COMPONENTS GLADLY 
be any room for GIVEN. 
pre ni cana * HERE’S HOW TO CUT COSTS 
sts sess Times obtained on Model M58-C (as illustrated) 
to invite you to 
write for literature. 
Will you do that? 


hance. 
Veridia... 


PRECISION BORE GLASS TUBING 






Now 
30 SECONDS 






CHANCE GLASS 
FOR SCIENCE, 
INDUSTRY 
AND THE HOME 





CHANCE BROTHERS LIMITED, 
GLASS WORKS, SMETHWICK, 40 BIRMINGHAM 

















ELECTRIC HOIST BLOCKS 


AND CRANE CRABS 








Crane crabs 3-10 tons. 


The ASEA range of hoist block 
equipment covers all general 
requirements, gives you these 
features : : 

@ Totally enclosed gearing, brake \ ro aarp 
mechanism, motors, switchgear, ‘ 
etc. 

@ Built-in brakes, including 
emergency centrifugal brake to 
limit lowering overspeed. 

@ Built to the highest standards 
throughout. 

















A 
consult | FULLER 


a 
ELECTRIC - 


DIAMOND 1898-1958 jUBILEE 
Sole U.K. representatives for ASEA Sweden. Telephone LARkswood 2350 


FULLER ELECTRIC LTD : FULBOURNE ROAD : LONDON £.17 div at Somingham. Genes & Renin 
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EJECTOR AIR PUMPS 














seins 
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This is one of the many types of *‘ Mirrlees’’ ejector air 
pumps. 

The steam operated ejector has been a speciality of The 
Mirrlees Watson Company since its introduction as an air 
pump, and we claim a large share of the credit for the 
almost universal adoption of this type of apparatus for air 
extraction, and the production of vacuum in modern con- 
densing plants and other industrial processes where pressures 
less than atmosphere are required. 





THE 


MIRRLEES WATSON 


Head Office and Works : SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 








ESS BRAKES 


(MARK II) 





Of welded steel plate construction. Cover a wide range of 
operations. Dies detachable and interchangeable. Made in five 
sizes to take mild steel sheets from 4ft. to 10ft. long, and all 
/ gauges up to jin. thick, with pressure from 17 to 70 tons. 


BENDING - FORMING - CORRUGATING 
BEADING - CURLING - EMBOSSING 
DRAWING ~- BLANKING - PERFORATING 
NOTCHING, etc., etc. 


Model 60/17, capacity 17 Model 72/36, capacity 36 
tons. 49° wide x 14s.w.g. tons. 72” wide x 14 s.w.g. 
mild steel. mild steel. 


Model 48/36, capacity 36 Model 96/36, capacity 36 
tons. 48° wide x 14s.w.g. tons. 96” wide x 14 s.w.g. 
mild steel. mild steel. 


Model 125/70, capacity 70 
tons. 120° wide x 12 s.w.g. 
mild steel. 








Mlustration shows 
Model 125/70 


ALL STEEL Construction—Unbreakable 


Designed and Built by “Rp Registered Design 


Delivery of smaller sizes ex-stock 


— 


Edwards House, 359-361 Euston Rd., London, N.W.1 


Telephones : Telegrams : t 
EUSton 468! (7 lines) 3771 (4 lines) Bescotools Norwest London j 
Lansdowne House, 41 Water St., Birmingham 3 q 
f] Telephones : Telegrams : | 
CENteral 7606-8 Bescotools Birmingham 3 | 
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Universal Excavators 
from 8 eu. ft. to 2 cu. yd. 
capacity, convertible to 
face shovel, drag shovel, 
dragline, skimmer, crane, 
grab-crane and piledriver. 















Operators all over the world have found 
that it pays to buy Smith cranes and excavators—not just TO GET THINGS DONE / 
because of Smith’s unrivalled experience—not just because 
of Smith’s world-wide sales and service organisation—but 
because they have proved, times without number, that it takes 
a Smith to get things done—and get them done better, faster, 
cheaper. 

Loco and shunting cranes powered by steam, diesel 
and diesel-electric. Railway cranes. Dockside and 


Portal cranes. Crawler cranes. Truck-mounted 
cranes. Mobile cranes. Grabbing cranes. 


SMITH CRANES 
: AND EXCAVATORS 





4 





THOMAS SMITH & SONS (RODLEY) LTD. 
Crane and Excavator Works, Rodley, Leeds, England 
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Problem for Ferodo 


15 MILES OF UNSUPPORTED CABLE! 


Ferodo Friction Linings were selected, 
after extensive tests, for 4 weeks’ severe 
retardation braking on the pay-out gear 
of H.M.T.S8. Monarch. She crossed 2,200 
miles of the Pacific, from San Francisco 


ee209 O 8 






to Honolulu, laying two repeatered tele- , 
phone cables—-sometimes to a depth of ‘\ 
three nautical miles, the deepest ever laid. e, 

Long before this voyage, the manu- 





facturers and designers of “‘Monarch’s” 
cable engines and gear knew the existing 


**eee090 


brakes would be unable to take the 
increased strain expected in the Pacific. 
So they called in Ferodo for technical 
advice on friction material selection. 


* FERODO WELCOME YOUR FRICTION PROBLEMS 


FRICTION LININGS : 
FOR INDUSTRY 





«*®2900 


#0006 


¢*2¢@60 






\\ 
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ee 
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FERODO LIMITED 


« CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Orcanisation 
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The Steel-Shaw 
Patent Flexible Coupling 


THE SECRET IS IN THE 
DESIGN It is the shape of the 
springs—separate individual keys 
which give the high degree of 
efficiency. 

Greater safety as stresses are 
equally divided. Perfect balance 
at all speeds. Rarely requires 
lubrication, as a lubricant is 
Smaller total diameter to trans- 
mit a given torque than other 
couplings of similar type. 
Machined all over. Capacity from 
*O125 to 24°80 B.H.P./R.P.M. Write now 
Diameter from 44 to 38 ins. i 
No. 1306/54 


There’s a 


answer to YOUR problem 


STEELE & COWLISHAW LTD., Dept. 16, Cooper Street, Hanley, Stoke-on-Trent 
Telephone: Stoke-on-Trent 23333 (5 lines) Telex 36-530. 
London Office Westwood House, Swallow Street, Piccadilly, London, W.!. 
Tel: REGent 830! 












Salim THE NUT 
TO THE BOLT 


onip 


De need a 
KOLOK 


Positive Lock Washer 


Forget about 
vibration and 
slackness—fit a 
Kolok Positive 
Lock Washer 
between each 
nut and bolt 









POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUglas 9292 











Railway Switches 
and Crossings 
Turntables:.Water 
Cranes ‘ Tanks 
Pipes Bridges 


LIMITED 
and Roofs 
STANNINGLEY 
* 
VULCANISERS 


ISCA FOUNDRY | |i 
COMPANY - LIMITED | § 


NEWPORT - Mon. 


CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 


Phone :— 


| 

| 

| 

| 

+ | AUTOCLAVES & 

| 

| 

Newport, | 
Men, 5224/5 } 


London Offices: 
38 Victoria Street, S.W.1 


London, 
Abbey 6407/8 





HYDRAULIC 
PRESSWORK 
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Inert Gas for 


Industry 
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Holmes Inert Gas Gener- 
ators, both gas and oil 
fired, are being used in 
increasing numbers in 
refineries and chemical 
plant throughout the world. 


By the use of such a gener- 
ator high quality inert gas 
can be produced on site at 
: a fraction of the cost of 
bottled gases or of solid CO2. 


The advantages of generat- 
ing inert gas in this way are 
obvious; it can be piped to 
any point on site where it 
will be instantly available; 
it can be compressed and 
stored; supplies are virtually 
unlimited and the generator 


being fully automatic _ Reins 


(Tm SE Ot eriptetaen 


requires a minimum of é 
maintenance, 
For full details please write 


for a copy of Publication 
No. 64/ 3 


W.C.HOLMES & CO.LTD 


Gas Handling Division, 
Turnbridge, Huddersfield 


Tel : Huddersfield 5280 
London : Victoria 9971 
Birmingham : Midland 6830 














€—8835 











or 
Liquid Filters 


Easily fitted to existing filters, the Vokes Filter Servicing 
indicator is an inexpensive, mechanically operated unit. 
Fitted by copper tubing to the inlet and outlet sides of 
the filter, it clearly indicates when the filter element is 
approaching the recommended maximum differential 
pressure through the collection of contaminants. It can 
be adjusted and pre-set to operate over a wide range of 
filter differential pressures and is normally pre-set at the 
works to suit the application required. Full details of this 
new Vokes product will gladly be sent on request. 


OPERATION 


The outer case incorporates a diaphragm dividing the case into high and 
low pressure compartments, cach compartment being connected to the 
appropriate pressure side of the filter via capillary tubing. Any difference 
in pressure, and subsequent movement of the diaphragm, applies pressure 
to an overcentre snap-action spring giving magnified movement at one 
end. This actuates a vividly coloured thimble, which enters a transparent 
dome, and is immediately seen externally. 





VOKES LIMITED - GUILDFORD - SURREY 


Telephone : Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex. Telex : 13-535 Vokesacess, Gfd. 
Vokes Australia Pty. Ltd., Sydney. Represented throughout the World. 


NO 


POSITIVE WARNING 


With Vokes Filter Servicing Indicator 








THE ENGINEER 














Pioneers of Scientific Filtration 


V276 
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There is little need to emphasise the part 


















played by motor control gear in the making of 
paper. Belmos control gear has earned the complete 
confidence of plant engineer and management alike in 


the paper making industry throughout the world. 


With over thirty years’ specialist experience in the manu- 
facture of switchgear and motor control gear the company 
is justifiably proud of the part it is playing in the production 
of fine papers and boards. 





An experienced engineering staff is available at the works 
and throughout the country, able to advise en the 








problems associated with the utilisation and 


application of switchgear and motor 








control gear. 


>» * r Double tier Belmos switchboard for 
th e B ©e im OSs comp an ay limited controlling motors up to 80-90 h.p., with terminal 


cubicles in centre of board for the termination of multi- 
core cables from remote control desk, as 


SE t. 6:8 Bt : LANARKSHIRE supplied to a large paper mill. 





LONDON «+ GLASGOW - BIRMINGHAM + NEWCASTLE «© MANCHESTER . SHEFFIELD , CARDIFF 
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CROFTS MAKE THE 
CROFTS (ENGINEERS) LIMITED 





_CROFTS PATENT ‘RO’ TYPE DISC FRICTION CLUTCH 
| Areally fine general purpose inductrial clutch 










Powers ranging from 4 to 320 h.p. at 100 r.p.m. 
Publication 5740 


@ Roller operated; no toggles or links 
@ Compact with smooth lines; strongly built 
@ Simple one point adjustment 


@ Drives in either direction of rotation 





Mechanisms with or without adaptor 
rims available from stock 







Single mechanism with adaptor rim 
(double mechanisms available). 


We can also suppl; 


* Complete clutch couplings for connecting two shafts 
* Clutches with pulleys, chain sprockets or gear wheels 
* Clutch mechanisms only, to build into your machine. 


D.S. 
Rim Clutch 
Publication 154 


Combined Airflex 
Clutch and Brake 
Publication 573 


Airflex clutch 
Publication 573 








CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast * Birmingham * 


POWER TRANSMISSION ENGINEERS Glasgow * Ipswich * Leeds ee oo 
. . . : Manchester * Newcastle * Northampton * Nottingham 
Head Office: Thornbury Bradford 3 Yorkshire Sheffield * Stoke-on-Trent. 
Telephone: 65251 (20 lines) Telegrams: *‘ Crofters Bradford Telex’, Telex 51186 Representation throughout the world. 
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FINEST YOU CAN BUY 
POWER TRANSMISSION ENGINEERS 








CROFTS PATENT ‘RM’ TYPE MULTIPLE DISC FRICTION CLUTCH 
a high precision unit for machine tools 


Powers ranging from 4 to 15 h.p. at 100 r.p.m. 
Publication 5613 






@ Roller operated ; no toggles or links 






@ Compact with smooth lines; 
strongly built 







@ Simple one point adjustment 







@ Drives in either direction 
of rotation 


@ Mechanisms with or without 
adaptor rims available from stock 
4 


We can also supply 


ee * Complete clutch couplings for connecting two shafts 


(double mechanisms available). 













* Clutches with pulleys, chain sprockets or gear wheels 
* Clutch mechanisms only, to build into your machine. 


BOM-L Multidisc Magnetic 
Clutches and Brakes Clutches and Brakes | ; 
Publication 855 Publication 5756 


Makers of: CROFTS (ENGINEERS) LIMITED 


Automatic 
Centrifugal Clutch 
Publication 5722 








Clutches, Conveyor drives, Couplings of all types, Double helical gear POWER TRANSMISSION ENGINEERS 
units, Fabricated steelwork, geen H mee pe! pont y Tron 

1 and fe castings. Machine-cut gears of all types, Motor- z i 2 Z 
ised rollers, Patent’ Taper flushbushes, Plummer blocks, Shaft-mounted H é ad Offi ce. Thornbury Bradford 3 York shire 


its, Special Machinery drives, Spiral bevel gear units, Turbine q te 
pono "v whey Drives, Variable speed drives, Worm reduction gears. Telephone: 65251 (20 lines) Telegrams: “‘ Crofters Bradford Telex”, Telex 51186 
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Quality control 






for better protection is... 


smoothing 
the way 
to higher 
production 








a 

Checking cylinder bere on 
@ special test engine for 
lubricants at the BP. 
Research Station 


ENERGO 


LUBRICANTS 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 






Distributors 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubrication 


Heod Office: 76/86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) 


Our Technical Department will be 


requirements and problems 
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SUPREX OILY WATER SEPARATORS 


Proven the most efficient 
Officially approved by the Ministry of Transport 


J. H. CARRUTHERS & CO LTD POLMADIE +: GLASGOW : BCOTLAND 


D 











ne eee od 


PR OLIN IE Gere Wont BNI, 





\ 
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somone FILTERS... 


all Industrial purposes 


Design registered 
wide patents 
SIMPLE - EFFICIENT - ROBUST and protected by wel 
Plenty Filters are made in a range of sizes 
from |" bore to 24” bore, suitable for all pressures. 
NO tools are required when dismantling for 
cleaning purposes, NO gas pockets can collect in the 
filter and NO spillage can occur when opening. 








Write for folder giving full details 


LENT 


FILTERS 





PLENTY & SON LTD 
NEWBURY, BERKS. 


Telephone: NEWBURY 2363 (4 lines) Telegrams: Plenty, Newbury 


spa > building. a prototype? 


es z ee alae Then see our design staff first. They will 
fim Fie. © ee te design your castings for maximum 








strength and at the same time reduce 
complexity and cut costs. That 

way you'd get cheaper, more sound 

| castings of guaranteed quality and 


accuracy. Our technical teamwork can 





». tackle a// your problems—and solve them, 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS... 
in phosphor-bronze, gun- 
metal, aluminium-bronze, 
manganese-bronze, and light 
alloys. Specialists in high- 
tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, and chill-cast rods 
and tubes. Continuous cast 
phosphor-bronze bars up to 
12 feet lengths, 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 





HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke on-Trent 22184 567. LONGPORT, Phone: Stoke on Trent 87303 


» 
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loudon heavy duty planers 


An 8ft. 3in. by 8ft. 3in. Planing Machine, heavy duty type 
with Ward-Leonard drive giving 80 h.p. at the reversing motor. 
Maximum speed 150 f.p.m. This is our latest design of this 
size of planer and is suitable for high production of the 
heaviest work, especially the machining of large die blocks. 


17, Lynedoch Crescent, Glasgow, C.3. povetas 6586/9 


58, Victoria Street, London, S.W.1. VICTORIA 2106 
2, Sir Harry’s Road, Edgbaston, Birmingham, 5. CALTHORPE 2541 
The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 


ott Sy, 





SCOTTISH machine tool corporation limited 




















THE SKERNE WORKS L” 
ALBERT HILL 








DARLINGTON 
COLD FORMED SECTIONS 
From 
HOT OR COLD STRIP 
"aT rASHT 
UGE cs ANGLES, CHANNELS and many other BR STEE, 


r 


/ 
pRESIN ick sections in thicknesses up to 10 gauge erent CA TIONS 
a | eh deg 
Larger thicknesses and sections 


can be undertaken on 
large capacity Brake Press 





All enquiries promptly 
dealt with 
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tough 
job... 
tough 


rans 









for a copy 
of this illus- 


trated folder. 


A.J. VAUGHAN&CO. 


(MITRE WORKS)LTD. 
WILLENHALL, Staffs. phone: 486-7 
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We sell efficiency... 


Efficiency has many faces, but whatever the job it is always 
a pleasure to recognise it. That is as it should be, for the 
personal factor will always be of decisive importance. But in 
this mechanised age efficiency increasingly depends on up-to- 
the-minute plant and machinery, designed to make or move 
your products more quickly, more cheaply. 


What about your business? You know the latest equipment 
could cut your costs—you've been into it all before now— 
* but you may be reluctant to tie up your working capital. 


So have a word with us about the best way of financing it. 
You'll find the address of your nearest U.D.T. office in the 
local directory. 





UNITED DOMINIONS TRUST LIMITED 


UNITED DOMINIONS HOUSE, EASTCHEAP, LONDON, E.Cc.3 
sixty branches throughout the United Kingdom and Eire 





Over 








VAUGHAN BROS" LTD, 


SS = el ee ee oe 
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| ESCALATORS 



























































Each of the ten escalators installed for 

Messrs. Lewis in the Haymarket has a speed 

on incline of 90 f.p.m. and a carrying 

capacity of 8,000 persons per hour. 

To this picture of cold efficiency must be added 
the dignified yet charming air created 

by the soft-glow, dove-grey matt finish of the 
Formica panels and the polished 


aluminium-alloy deckings and mouldings. 





ii E. HALL cwmitepo 


ESCALATOR, CIFT @ PGP RL TICs £esise tee 


DARTFORD - KENT Tel: DARTFORD 3456 


LONDON OFFICE: 10 ST. SWITHIN’S LANE, E.C.4. Tel: MANSION HOUSE 9811 


BRANCHES IN MANCHESTER, NEWCASTLE, BIRMINGHAM. BRISTOL and GLASGOW 
AP93 
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Strictly to Specification 


The selection of alloy for a given casting is influenced by design and foundry technique 
as well as by the physical properties required of the casting in service. Close co-operation 
between designer and founder is therefore desirable to determine the most suitable alloys 
and this must be effectively supported by regular checks of incoming materials and 


foundry melts to ensure conformity to specification. 


AVA roVaa mm hVAlli iow Mlaalhacte 


FOUNDERS IN ALUMINIUM ALLOYS 


SAND CASTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS | FRIAR PARK FOUNDRY 
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Aluminium gravity die 


usting used by Ransome 


& Jefferie q 
in thetr MG.5 tractor. 


FRIAR PARK ROAD, WEDNESBURY, STAFFS, 
AP118 
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..a quarter of a tenth 
of a thou? 


This is the Delapena Horizontal Honing Machine 
Model HHM/1A. It is precision built—for precision 
operation. If the circumstances are right, 

it can work to limits as fine as ‘000025 of an inch. It is 
also widely and variously useful in the 

more normal applications in which limits a little less 
strict are in force. In correcting errors 

of taper, ovality and surface finish; in 

eliminating surface waviness and surface layers; 

in rectifying bore distortion after hardening, Delapena 
Equipment earns profit for engineering concerns 
large and small througl.out the world. Semi-skilled 
personnel can operate Delapena Honing Machines. 





- 
. = =o 





-- i ae 


Morera Telephone: CHELTENHAM 56341 
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HORIZONTAL 
MACHINES : 

For bores from 

120” to 3-125” internal 
diameter and up 

to 12” in length. 


VERTICAL HONING 
MACHINES : 

For bores from 

375” to 10” and up 

to 36” in length. 


re 


i” (0) J 

ct) 

eas J Naat ge 

Ne Alien. aie ntti lib in Sb it 
Seis eee 


PRECISION HONING EQUIPMENT 


DELAPENA & SON LIMITED 


Manufacturers of Induction Heating and Precision Honing Equipment 
=. ZONA WORKS - CHELTENHAM - ENGLAND 









CAPSTAN & AUTO COLLETS 
GUARANTEED TO -00I’AT I’ FROM FACE 


THE ACCURACY OF YOUR WORK DEPENDS 


UPON THE TRUTH OF THE COLLET 
* ~ on 





j F 
“ae = 
HEAD OFFICE: TOWER HILL WORKS, WITNEY OXON Tel. No. WITWEY 334 
LONDON STOCKISTS: Acbars Ltd. 16-18 Macleod Street, Walworth Road, London, S.E.17. RODney 7/91-2-3 
MIDLAND STOCKISTS : Retselp Engineering Ltd., Vulcan Rd., Industrial Sice, Lode Lane, Solihull, Birmingham. 





A for South West England and Wales— 


lessrs. W. O. Bullock & Sons Ltd., 126 Rodbourne Road, Swindon, Wilts. Tel. : Swindon 633! 


Agents Scotland— 
aR. we Eioamning & Co., 65 West Regent Street, Glasgow, C2 Tel.: Douglas 7391/2 















There's no better means of raising 
water from a well or borehole. The 
Beresford Submersible Pump is a 

sound, well-made pump, capable of 
long service, requiring little or no 
attention and it needs no pumphouse, 
cannot be heard and is installed out 
of harm's way. If you want to raise 
water —for a house or a town— do 
it with a submersible pump — but 
remember that the Beresford is 
best in the long run. May we send 4; 
you copy of leaflet PG310? ; 





















BERESFOR Et 
submersible 

DES A PS 
James Beresford & Son Limited, 


Kitts Green, Birmingham 33. — Telephone : STEchford 308! 
and at London, Manchester, Leeds 











pon Nahe 


owe 
ec ape SP, 


ares rresaereg ane eaan 





To eR at ey 
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LLANDARCY S 
OIL REFINERY Y 
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REYROLLE 
SWITCHGEAR 





The illustrations show some of 
the 11-kV 350-MVA switchgear 
and the corridor-type control- 
board supplied by Reyrolle 


to Llandarcy Oil Refinery 


Consulting Engineers 





Ewbank & Partners 


wens Snes Cimctinnien ételteienian uaabdiibaiiiar otis al 





REYROLLE 


A. REYROLLE & COMPANY LIMITED HEBBURN, COUNTY DURHAM, ENGLAND 
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y ome PLANT 
Lf 
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fast eats « ‘ , } SWITCHGEAR 
RI — 
Pier hehe Ll. Type AIR 
“eH EY SHS Switchboards 
ER i 
= ap\t 6 t,t yt 
mi Ride) it oy PLANT 
91616109 0 ) 
ry) > 9 Mercury Arc 
nig miless Rectifiers 
ei a3 
5 aaa 
papieecicint 
~ |b @b 
oh wt % WELDING 


mH =} th) Paradyne arc 
A oH a -) >. Welding sets 


IN STEZELWORKS as in every sphere of 


Industry, Metropolitan-Vickers are in the forefront of 


Fasieey CONTROL GEAR Electrical progress. Many advances in the design of drives 


7 aesks & Conn and controls for use in steelworks, owe their origin to the 


Boards for Centralised 


Control research, enterprise and experience of this great organisation 


X-RAY METROPOLITAN -VICKERS 


EQUIPMENT ELECTRICAL CO | 


cela tiMlalelttiaar-t 
Ev elol ite talelat: 


An A.E.1, Company 


LEADING ELECTRICAL PROGRESS 
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Aviation 


There are few industries which, for speed of evolution and progress, 
can be compared with the aircraft industry. The key to this rapid growth 
has been research, and it is in this field that ‘VSG’ variable delivery hydraulic 
pumps and transmission gears have played an important part not only in this 
country but overseas. 

Test rigs of various kinds both for airframe and jet engine development 
have incorporated ‘VSG’ equipment as being most suitable for giving that 
precise control necessary to simulate the required conditions. 

This is just another of the highly varied applications of ‘VSG’ which 
has now been serving modern industry for fifty years. 


SERVING MODERN INDUSTRY <1908~1958 


VICKERS ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SW! 
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This Hayward Tyler Glandless Motor Pump Unit 
is installed in a test rig at Cambridge University 
for a series of experiments sponsored by the Water- 
Tube Boilermakers Association. The project involves 
a study of the flow conditions of a steam-water 
mixture at system pressures of from 250 to 3000 
PSIG. 


HAYWARD TYLER 


& CO. LTD., LUTON, ENGLAND. LUTON 6820 


LONDON OFFICE: SALISBURY HOUSE, FINSBURY CIRCUS €E.C.2 NATional 9306 








With this mill we can now roll ‘H’ and ‘I’ 
sections from 6 inches deep by 6 inches 
wide up to 36 inches deep by 16} inches. 


Further, this versatile mill can roll all these 
sections in different thicknesses, so that 
constructional engineers will no longer 
need to build up their columns and girders, 
except for the heaviest work. 


Whole ‘families’ of simple columns can be 
rolled, in suitably related sections, for 
multi-storey buildings: beams can be pro- 
duced (some of them the largest in Europe) 
with extra flange thickness to carry extra 
heavy loads. In all these cases the laborious 
riveting-on of extra flange-plates will be 
abolished; a simple rolled section will do 
the job better, saving steel and labour, and 
resulting in neater steelwork. 


‘UNIVERSATILITY 


OF OUR NEW UNIVERSAL BEAM MILL 


Universal beams open a new field for 
steelwork designers, offering far-reaching 
economies and increasing the efficiency of 
the structure. 


Steelwork will become neater and of good 


appearance. 


The variation in 

the flange and web 
thickness of the new 
sections is carried out by 
adjusting, not changing, the 
rolls. The small diagram shows that adjustment does not 


appreciably alter the surfaces shaded in red. 





B.S. STANDARD BEAMS, CHANNELS AND ANGLES WILL STILL BE AVAILABLE 


DORMAN LONG 
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CAST STEEL 
DIAPHRAGM PLATES 


for CEMENT MILLS 


FIRTH BROWN 


ALLOY STEELMAKERS + FORGEMASTERS + STEEL FOUNDERS - HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED : SCUNTHORPE : ENGLAND 
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ALLOY 
STEELS 


The Rolls-Royce Conway (left) and the Rolls Royce Dart (above, 
left) gas turbine aero engines make use of the unique properties 
of Fox Fortiweld and Jethete steels. 


SAMUEL FOX & COMPANY LIMITED stocksprinGE workKS - SHEFFIELD - ENGLAND THE UNITED 


A subsidiary company of The United Steel Companies Limited COMPANIES (7? 
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Sound and true carbon 
steel castings are the 
hallmark of A.F.C. 


Our metallurgical 
laboratory exercises 
a Strict control... 
Gamma Ray tests 
and inspection 
ensure soundness . 
pattern and 
drawing tests 
guarantee accuracy. 





i OR OR. DE | im 


oi oF ps ie ® | 


Specialists in the 
casting of crane and 
railway axle and 
gear boxes, buffers, 
guides, spur and 
bevel wheels also 
pinion blanks - in 
addition, of course, to our 
well-known coal mining 


machinery castings. 


NENT FORGE FOUNDRY 
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CUMMINS DIESELS 
Built in Britain 








THE FINEST ENGINE 
WITH THE 
FINEST SERVICE 


CUMMINS DIESEL SALES & SERVICE 
LTD. operate a nation-wide servicing scheme to keep British 
and American-built CUMMINS engines in peak condition 
always. Unrivalled facilities exist for rebuilding to maker’s 
standards, together with a speedy field service covering all 
repairs from minor adjustments to replacement with new or 
service-exchange units. 


CUMMINS diesel engines are made in 
Great Britain, range from 150-335 B.H.P. 


gives you the BIG plus MORE PROFIT 


CUMMINS 


CUMMINS DIESEL 
SALES & SERVICE LTD 


25 BERKELEY SQUARE, LONDON, W./ 
Telephone: MAY fair 9090 


SPARES AND SERVICE 
HUNSBURY WORKS, NORTHAMPTON 


Telephone : Northampton 5262 


*Trade Mark of Cummins Engine Company, Inc 
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One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 





BULLERS LIMITED 
MILTON +« STOKE-ON-TRENT - STAFFS 


Phone : Stoke-on-Trent $4321 (5 lines) 
Grams and Cables ; Bullers, Stoke-on-Trent 
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FLUXETTER 





A New 
Magnetic 
Amplifier 
Control 


“Fluxetter’’ is the Metropolitan-Vickers trade name 
for their Flux Resetting Magnetic amplifier which 
responds to applied signals in approximately 1/100 
second on a 50 cycle supply. The principal applica- 
tion to date is for electronic Ward Leonard motor 
speed control. Such controls are simpler, less 
The Fluxetter control cubicle—for a 200 hp. motor speed control. expensive, and of faster response with the Fluxetter; 
“hunting” is more easily eliminated and higher 
accuracies can be obtained. 

Use Fluxetter Ward Leonard controls for any 
application which requires high accuracy, wide 
speed range and fast response from 5 to 500 h.p. 








Sn se NS SSE ETE MRS 8 cp ABE 
















For further details please write 
for publication 7098/2. 


Fluxetter control applied to the 75 hp. motor of this George 
Swift & Sons Ltd. test lathe for the English Steel Corporation. 


METROPOLITAN-VICKERS 


ELECTRICAL 


TRAFFORD PARK MANCHESTER 


An A.E.1. Company. 


PRACTICAL ELECTRONIC MOTOR CONTROLS 


H/AS02 

















a 





sO THE ENGINEER Aug. 8, 1958 


Never trust to luck 
with woven wire 













Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 





OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the lect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 





/ of weaving wire cioth 


SLICK BRANDS LIMITED 


Jf SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 














sk When ‘near enough’ 
is not good enough... 





L3 TEST RIG 






% Control torque application automatically 






DESIGNED FOR THE HIGHEST STANDARD OF ACCURACY solicisypecioanaaltess tease 






% Do not depend on the vision, care or skill 
of the operator for their accuracy 





Seme leading users of “ACRATORK” equipment 






Sir W. G. Armstrong Whitworth Aircraft Ltd. %* Are unaffected by side loads 


British Overseas Airways Corporation - British European Airways Corporation 
Bristol Aircraft Company Ltd. - The British Thomson-Houston Company Ltd. 
The De Havilland Aircraft Company Ltd. - The English Electric Company Ltd. 

Ferranti Ltd. - The General Electric Company Ltd. - Girling Ltd. 
Hawker Aircraft Ltd. - Humber Ltd. - Imperial Chemical Industries Ltd. 
Marconi’s Wireless Telegraph Company Ltd. - Ministry of Supply, 

National Coal Board - F. Perkins Ltd. - The Plessey Company Ltd. 
Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force. 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Led. 
United Kingdom Atomic Energy Authority - Vauxhall Motors Led. 
Vickers-Armstrongs (Aircraft) Ltd. 





% Give precision results with unskilled labour 







% Retain their accuracy for long periods of 
continuous use without attention 










Sixteen models provide 
for loads up to 850 Ibs/ft 

Also Hydraulic Torque Generators 
for loads up to 3,000 Ibs/ft 







World Distributors 


GORY BROTHERS & CO LTD 


CORYS’ BUILDINGS - CARDIFF - Telephone: Cardiff 31141 
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COURTESY: SCOTTISH HOME DEPARTMENT (ROADS DIVISION) 


With the increase in weight of modern traffic, many of 
the older type of bridges may require to be strengthened, 
particularly in order to carry abnormal indivisible loads. 
In this particular project a Bailey Bridge is erected on 
the existing stone piers and decked with Storey Steel 
Decking which is asphalt carpeted. 


Full information on this or any other type of Bailey 
Bridge is readily available, from : 


51 


Ler Tridgeo 


the Gap 





a a Trunk Road 





ay 





PMOS.STORET ire) BPD. 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


Se wae RPORT 


ENGLAND 





ENQUIRIES TO LONDON SALES OFFICE: 6 VICTORIA STREET * WESTMINSTER SW1 
TELEPHONE: ABBEY 7391°2 TELEGRAM: MICROFAB SOWEST LONDON CABLES: MICROFAB LONDON 














Drop-bottom swarf bin 





capacity § cwr.— 40 cwt 








ed 
937 
Reversible flat/post pallet, two- | 
be Way entry, tubular posts. } 


' 
| 





PALLETS EIGHT 


OR EIGHTEEN - OR EIGHTY 


We are producing new designs nearly every day—many of them 
designed to meet customers’ special needs. Here are eight of the 
latest, one of which may be just what you are looking for. 
Companies representing nearly seventy different industries have 
found the answer to their mechanical handling or storage 
problems in M.G.K. Pallets. The some service is available to 
you—-M.G.K. have the answer to YOUR Palletisation problems. 


ENGINEERING 
COMPANY LTD. 


Regd. Offices New Works 
GAZETTE BUILDINGS, KINGSBURY ROAD, 
CORPORATION STREET CURDWORTH 
BIRMINGHAM, 4 SUTTON COLDFIELD, 
WARWICKSHIRE, 


Telephone : CENtral 2517 
Telegrams : KATELBEE 


Tel : CURA h 
BIRMINGHAM lephone worth 60/6) 























| 662 
Trolley to mobilise pallets, tug-lift | 
attachment or castors. j 


























1074 








Two-way entry racks for work 
[pars Sas to- customers’ needs. 
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| Rotary tile bin with flac base 
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And the difference? 


Maybe £5,000 


How! He spotted a fault in the safe load 
indicator and an accident has been prevented. 


Who? The Vulcan Engineer-Surveyor during 
his regular inspection of crane. His 
experiénce gives him almost second sight into 
accidents that are waiting to happen. 


Are his services expensive? Not at all. Your 
broker will tell you that, though the Vulcan man 
is a specialist, his services cost no more than in- 
surance and inspection by general practitioners. 








clients have made us one of the largest engineer- 
ing insurance companies in Europe. 
r CREE ee cr ce ee ce ee ee 
“Vulcan” —a j 
plant and i 
accidents and safety 
[_ subuceiption---fyee——waiee now to Dept. 18. 


“Vulcan 


BOILER & GENERAL INSURANCE CO. LTD., 
67 KING STREET, MANCHESTER, 2. 
VULCAN INSPECTS — AND PROTECTS 
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Famous names in engineering have long discussed 
their manufacturing problems with Carron 
Company. Illustrated above is a portion of the 
first complete set of castings for James Watt’s 
steam engine (which made possible the 
development of the steam locomotive) made at 
Carron Company’s Works in 1766. The 
Company have ever been eager to experiment 
and help in the development of new ideas. 
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To-day, Carron Company covers over 200 acres. Here 
are light and heavy foundries, forging shops, machine 
shops, fabrication shops and enamelling plant. As 
alert to new trends and techniques in this year as they 


were almost 200 years ago, Carron Company has a 
reputation for quality which the most astute manu- 


facturer accepts without question. Consultations are 


welcome any time. 


CARRON COMPANY - CARRON- FALKIRK: STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, 
E.C.4. 22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, 
Glasgow, C.1. Sub-Office: 33 Bath Lane, Newcastle upon Tyne. 
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Structures in Steel 





A. « J. MAIN & CO. LTD. 


CALCUTTA 
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FOR 
INDUSTRY 
AT 
HOME 
AND 


OVERSEAS 


CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 


VINCENT HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.1. 





TELEGRAMS: KELVIN, SOWEST, LONDON 
KELVIN, GLASGOW. 7 
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RAYNER POWER DRIVES 


Infinitely 
Variable 





2 H.P. 
3 to 16 r.p.m. 


Infinitely 
Variable 


3 H.P. 12 to 60 r.p.m. 


Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 


121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864 
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Recently completed sidings at the new ; , oi 
Ravenscraig Works. Photograph by - ty +» ast { 
permission of Messrs. Colvilles Ltd. es a a L 








1 For over 60 years Wards have been building sidings. Backed by the resources of the 
WARD group of companies, Rail Department's facilities enable the carrying out of 
contracts of all sizes simultaneously, irrespective of location. 


ALBION WORKS <«: SHEFFIELD 
PHONE 26311 (22 lines) * GRAMS ‘FORWARD * SHEFFIELD’ 


THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 


LANCASTER PLACE « STRAND : WC2. PHONE TEM 1515 


$C.48 st 





For all practical purposes, there 

is no limit to the size, ratio and 
type of worm reducer you can 
order from Holroyd. We can give 
immediate delivery of our standard 
nits up to 12 inch centre distance, 
from a choice of 340 combinations 
of type, ratio and size shown in 
the table below. Reduction gears 
over 12 inch centre distance can 
usually be assembled for you fairly 
quickly. Send for the 50-page 
book about Holroyd worm speed 
reducers and you will aways have 
complete details of the whole 
range by you for quick reference. 


Holroyd. 
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Holroyd HU 


Single reduction underdriven with horizontal input 
and output shafts, Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd HO 


Single reduction overdriven with horizontal input 
and output shafts. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd HV 


Single reduction with vertical output shafts and 
horizontal input. Centre distances 3, 4, 5, 6, 7, 8, 
9, 10 and 12 inches. 





Holroyd Verso 


2§ inch centre distance. Suitable for underdriven, 
overdriven or side mounting. 











Holroyd F 





Made in three sizes—ij, 12 and 24 inch centre 
distance, and suitable for a variety of mounting 
positions. 





All the above are available with any of the following ratios:—5, 74, 10, 15, 
20, 25, 30, 40, 50, 60 and 70 to |. 
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All these 
can be 
delivered 
from stock 


90 YEARS OF GEARS joun HoLroypd & CO. LTD., MILNROW, LANCASHIRE 


CRCIQI 
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THE ONLY POSITIVE. <x 
ADJUSTABLE SAFETY 
DEVICE MANUFACTURED 








Complete Protection against overloads—in case of overload the Safety Coupling trips 
and automatically stops the motor + Normal Torques from 1000 to 34,700 Ib. in. 


OTHER SADI PRODUCTS include: VALVE MOTORISATION UNITS 
GEARED MOTORS - SPEED REDUCERS - SADIVAR VARIABLE 
SPEED UNITS - HAULAGE CAPSTANS - MACHINE TOOL DRIVES 


SADI ENGINEERING CO., LTD. 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8 


Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 














P2VWV.MACLELLAN,™ 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telephone : Telegrams: 
IBROX 1135 (4 lines) *““MACLELLAN GLASGOW” 
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SURFACE TABLES 





GRADE ‘A’ RA +m? 
bmn 1 i per Py my So (ie ene Ss to 
a meen true plane over whole SS ee Te SETENS SP 
surface to size. 


Sizes up to 4’0” x 2’0” have three-point support 
Sizes 4'0”x3'0" to 6'0’x4’0" have five-point 
adjustable support. 8’x3' to 12'x6’ have 
six-point adjustable support. 
Our grade ‘A’ tables conform to 8.S.S. 817-1938 
in all respects. 











BRITISH MADE BY:— 


WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
ENGLAND "PHONE: CHELMSFORD 2224 
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Harland & = Clyde Foundry, Govan, 
GLASGOW 


John Harper & Co. Ltd., WILLENHALL. 
Hepworth & Grandage, Ltd., BRADFORD. 
International Combustion Ltd., DERBY. 


ohnsons Rolls Ltd 
ST BROMWICH, Staffs. 


Lake & Elliot, Ltd., BRAINTREE, Essex. 
Lloyds (Burton) Ltd., BURTON-ON-TRENT. 
John M. Moorwood, Ltd., SHEFFIELD, 9. 
Pease & Partners Ltd., MIDDLESBROUGH. 
Phosphor Bronze Co. Ltd., BIRMINGHAM, s. 
S. Russell & Sons Ltd., LEICESTER. 


Sandholme Iron Co. Ltd., 
ee Lancs. 


Sponeritee ne 5 ang Ltd., 


Andrew Strang & Co. Ltd., 
HURLFORD, Ayrshire. 


Robert Taylor & Co. (Ironfounders) Ltd., 
LARBERT, Stirlingshire. 


Richard Thomas & Baldwins, L.td., SWANSEA. 
John Williams & Sons (Cardiff) Lid., 
CARDIFF, 







Send your enquiry 
for castings in S.G. Iron 


to one of these licensed 















producers 















J. Gordon Alison & Co. Ltd., BIRKENHEAD. 

Argus Foundry, Lid., GLASGOW. 
GaTESHEAD-UPON- TYNE.” 

Henry Balfour & Co. Ltd., LEVEN, Fife. 

Birmidal Developments, Ltd., BIRMINGHAM, 32. 

Bradley & Foster Ltd., DARLASTON, Stafis. 

Brightside Foundry and Engineering Co. Lid., SHEFFIELD, 1 
British Rollermakers’ Corporation, Lid., CREWE. 

Cooper Brothers, Ltd., BURNLEY, Lancs. 

Davy & United Roll Foundry Lid., Billingham, Co. Durham. 
Duport Foundries Ltd., TIPTON, Staffs. 

English Electric Co. Ltd., Thornbury, BRADFORD, 2. 
Ferranti, Ltd., HOLLINWOOD, Lancs. 

Fodens Ltd., Sandbach, CHESHIRE. 

Fullwood Foundry Co. Ltd., MOSSEND, Lanarkshire. 
Glanmorfa Foundry and Engineering Co. Ltd., LLANELLY. 


n & Sons (Engineers) Lid., 
5 TORE “ON- TRENT 















~~. THE MOND NICKEL COMPANY LIMITED - Thames House -: Millbank ee London - SWr1 
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np a oo e undertakings, others for industry, many for organizations could conceivably be needed. Softening, filtering, clarifying, 

= ee abroad. Not all these have been straightforward, and only a purifying — Paterson plant does all this, and much more. 
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POLICY OF THE ENGINEERS’ GUILD 


During its birth pangs shortly before the war, the 
Engineers’ Guild came to a courageous decision which 
robbed it at that time of perhaps half the membership it 
might initially have enjoyed. It resolved that an essential 
qualification for membership of the Guild should be 
membership of one of the three major engineering institu- 
tions, the Civils, Mechanicals or Electricals. The rightness 
of that decision has often since been challenged by 
individual members but the Council of the Guild has 
never wavered. Nor, now that the members are to be 
asked this autumn whether or not to associate the Institu- 
tion of Chemical Engineers with the other three is there 
any real sign of wavering to-day. For the members are to 
be asked to decide not whether to lower the qualifications 
for membership but whether in their estimation this fourth 
Institution has reached the same “‘ major” status as the 
other three. But in another field and throughout its life 
so far, the Guild has tended to waver, has remained until 
recently undecided, and has, in action, proved none too 
consistent. It has sheered away from any suggestion that 
it should become a trades union; and yet inconsistently, 
by giving implied and sometimes more active support to 
collective bargaining in settling the salaries of engineers 
it has acted like one. Now, however, it has just reached 
another courageous decision. As a consequence of 
detailed examination of the point by the Guild’s Profes- 
sional Interests Sub-committee, the Council recently 
resolved that it should be the policy of the Guild only to 
influence the activities of joint negotiating committees 
“ in so far as matters of professional concern are involved.” 
Its main purpose will be “ to seek a position where its 
numerical strength, knowledge of conditions and degree 
of influence will enable it to secure acceptance as the 
recognised consultant to engineers and their employers in 
the interests of the profession.” The Council has also 
resolved that it shall be an aim of the Guild “ to seek 
legislation enabling professional engineers to withdraw 
as a group, from collective bargaining machinery in any 
particular field. . . .” 

The sub-committee which examined the position came 
to the conclusion that the merits of a system of collective 
bargaining are principally practical. No other system, it 
can be argued, can so effectively represent the economic 
interests of professional employees, and since power is a 
factor of size it is desirable to have only a few large bodies 
organised as trade unions to carry on negotiations. Such 
bodies can number therefore only minorities of profes- 
sional engineers amongst their members. Typical of such 
bodies are the National and Local Government Officers’ 
Association, the Institution of Professional Civil Servants, 
the Electrical Power Engineers Association and the 
Transport and Salaried Staffs Association. The sub- 
committee also came to the conclusion that the arguments 
against collective bargaining for the professional engineer 
are mainly ethical. The professional engineer, for 
example, as part of the managerial team, should not, it 





considers, simultaneously form part of a pressure group 
whose interests may conflict with those of management ; 
and he should not be associated with the kinds of “ sanc- 
tions” which underlie trade union negotiations. By 
becoming a unit in a pressure group, he may gain increases 
in remuneration at a cost to his professional status and 
expose himself to the risk of belonging to an association 
whose policy or actions may conflict with his professional 
responsibilities. Experience has shown that such conflicts 
of interest can in real fact occur, as for example, when the 
T.S.S.A. instructed its members to “ work to rule” in 
January, 1956, and the E.P.E.A. issued the same instruc- 
tion to its members in February, 1957. The sub-committee 
argues—in our view with overwhelming force—that by 
behaving as an independent professional individual, the 
engineer “ will deserve and may hope to command a 
greater respect from his employer.” Engineering bodies 
in the United States and Canada are, in the committee’s 
view, increasingly accepted by employers in a capacity 
akin to that of a consultant on the economic interests of 
the professional engineer. Those conclusions are noted 
by the Guild’s sub-committee in a document that is a 
model of brevity in presenting the facts and the logical 
arguments that can be based on the facts. The decision 
of the Guild’s Council to accept those conclusions and 
to act upon them may well bring into the Guild many 
professional engineers who have so far fought shy of 
membership for the very reason that the Guild seemed 
to them to act or to be capable at some future time 
of acting like a trade union and without sufficient 
respect for professional ethics. For all doubts are now 
resolved. The Guild knows far better than it did where it 
is bound. 


BRITISH SATELLITES ? 


The time has undeniably arrived when this country must 
decide either to extend its rocket research activities to 
include the setting up of artificial satellites or to leave 
astronautical experience to other nations. The temptation 
to decide in the affirmative is obvious and strong, but 
some of the arguments set forth to justify such a decision 
seem to us ill-considered. It has been suggested, for 
instance, that the prospect of the Chinese Academy of 
Sciences having its own earth satellite, disclosed recently 
by its president, Mr. Kuo Mo-Jo, portends a serious blow 
to the prestige of Great Britain. This is not merely far- 
fetched ; it is so absurd as to tickle the risible faculty. 
For no one will regard it as a particularly fine 
achievement for this country to build a bombardment 
missile with propulsion and guidance derived from 
United States practice, and launch it years after the 
Soviets have developed longer-ranged weapons. Yet it 
appears that the Chinese will lean even more heavily upon 
foreign rocket technology than does Britain. Further- 
more it will probably prove exceedingly difficult to 
estimate the relative excellence of astronautical machines, 
since simple measures such as initial /final mass ratio or 
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maximum attainable velocity are influenced seriously by 
the position and direction of launching ranges available 
and the difficulty of attaining the desired course. There 
already exist opportunities for the direct demonstration 
of technical supremacy which many nations have exploited 
successfully, for instance, the international recognition 
of records for speed in specified vehicles. More 
satisfying, perhaps, is straight competition, as practised 
for sailplanes, motor-cycles, racing and sports cars. The 
observer devoid of national loyalties might survey such 
contests without being forced to the conclusion that 
Britain and China had no worlds left to conquer. 

The avowed object of the present artificial satellites is 
scientific discovery, and it is when Professor Lovell, for 
instance, advocates this nation placing one in orbit for 
that purpose that the discussion becomes seriously justi- 
fied ; and there is truth in the argument that unless 
this nation does so British scientists interested in that field 
will emigrate elsewhere. However, science has attained 
its present eminence largely by virtue of being inter- 
national in participation and dissemination, and it is not 
easy to visualise scientists in this country being less than 
fully occupied in other fields, should that field be closed 
to them. For scientific purposes, a new vehicle would be 
justified only if it was going to do what had not been 
done before or do it more cheaply. But to surpass the 
performances made possible by the great research pro- 
grammes that have sprung from military needs in the 
pioneering powers can hardly be thought to lie within the 
ability of any other nation. One consideration might 
upset this argument completely : that the technology of 
this country had consumed the stock, generations old, of 
scientific knowledge available and was now limited in its 
expansion by the rate of basic scientific (as opposed to 
technological) research. This is a situation which has 
been encountered in particular fields in the United States 
of America and no doubt elsewhere. We described, for 
example, only a week or two ago the way in which 
research om semi-conductor materials was exploited to 
avoid the foreseeable saturation of the Bell Telephone 
system. In this country, however, it is our belief that 
only military projects seeking the ultimate attainable at a 
given date have seriously encountered this limitation, as 
did, for instance, work upon the development of the 
atomic bomb. But since we now no longer aspire to be 
self-sufficient for weapons, we are free to concentrate on 
closing up, rather-than extending, the gap between dis- 
covery and exploitation of natural phenomena. 

The objection to the undertaking of a satellite launching 
programme is, in our view, not overweighed by the 
argument that such work is necessary to keep able 
engineers gainfully occupied. Negligibly often do we 
come across projects on which engineers have been 
lavished, much more frequently do we judge that an attain- 
ment would have been possible at an earlier date had 
more technical effort been exerted. In particular, the 
extremely refined and highly loaded machinery of space 
travel will be required to function with near-perfect 
reliability, and that is not achieved without development 
work unrestricted in its thoroughness, But if there is one 
natural limitation upon British technical achievements, 
it is the shortage of the exceptionally imaginative and 
enlightened engineers who can visualise the fundamental 
limitations of a machine design within those limitations, 
and foresee what lines of research will lead most directly 
to advances in design. There are not nearly enough to 
go round. Furthermore, is the capital available to provide 
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the elaborate and expensive facilities with which they 
must be equipped for astronautical researches ? Our 
readers will know whether they are or are not called upon 
to extend themselves fully in their employment, but we, 
noting that a completely fresh design even of a motor- 
cycle is unusual in this country, are convinced that our 
progress is limited to a significant extent by the scarcity 
of engineers. Certainly this is a more welcome explana- 
tion than any other when we are confronted with the 
relatively advanced status overseas of automatic machine 
tools, variable geometry propellers, supersonic aircraft, 
two-stroke piston engines, fuel injection systems, and 
vehicle suspensions, and is, of course, the justification for 
our especial dependence in nuclear power on the gas- 
cooled graphite-moderated reactor. 

There is only one argument that appeals to us 
as possibly adequate justification for research by this 
country in the astronautical field. It is that when 
engineers enter a new field of endeavour, especially one 
making extreme demands upon the materials used and the 
ingenuity of designers, contractors and research workers, 
scientific and technological discoveries are made which 
subsequently influence the whole thinking of engineers in 
general. In this country we have seen how the develop- 
ment of aircraft (and of motor vehicles) has had just such 
an influence over the whole field of engineering. If we 
are to aspire to be leaders in the world in engineering 
design and development dare we neglect to enter also 
into the development of astronautics ? 


AS-YOU-WERE ABOUT CANALS 


The Committee of Inquiry into Inland Waterways 
which issued its report last week came to agreed con- 
clusions upon all points except two of the more important. 
But unfortunately it was hopelessly divided in its views 
about the future ownership and management of national- 
ised waterways and about the means for dealing with the 
redevelopment of waterways of all types. We think it 
must be conceded that the major object for which the 
Committee was set up was to still controversy about the 
future of waterways. But that controversy centred 
around those very points upon which the Committee 
could not reach agreement! No one can really expect, 
therefore, that the report will suffer any fate other than 
to be put on a shelf and forgotten. Yet it will be a pity 
if it is not widely read before it suffers that fate. For it 
sets out the present position with great clarity and, until 
major decisions are taken to do something different, no 
great change in present circumstances is likely to occur. 
Moreover some of the minor agreed conclusions are 
sensible and merit remembrance and might beneficially be 
applied at once. Broadly Britain’s inland waterways can 
be separated into three groups, those which can be 
operated profitably and upon which it is worth while 
spending capital upon improvement ; those which are 
still in use for transport but remain nevertheless a 
liability to the present owners, the British Transport 
Commission, since they run at a loss ; and those which 
are seldom or never used for transport and are never 
likely to be economic for that purpose, which are in 
varying states of dilapidation already and which need 
re-development for other purposes. The significant 
recommendations of the Committee which deserve not 
to be forgotten relate especially to the latter two cate- 
gories. They are that, to whosoever’s hands the canals - 


are eventually entrusted, the financial loss on the second 
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group of canals should be met by a governmental subsidy 
partly on the ground that the waterways serve other 
useful purposes besides that of transport, as for example 
in supplying water to industrial users, carrying away some 
industrial effluents, and providing amenities. As for the 
third group, whoever owns the canals should endeavour to 
dispose of them, having first put them into such degree of 
repair, as waterways, as will suit their new purpose. It 
was upon ownership and operation that the Committee 
split. One side proposes that ownership should be left 
with the British Transport Commission and that a 
Waterways Re-development Board be appointed for the 
purpose of preparing schemes for the re-development or 
elimination of uneconomic waterways. The other side 
suggests that ownership by the Commission is inappro- 
priate. It proposes that a separate Inland Waterways 
Corporation should be set up to take charge of them. 
That body should also be responsible for re-development. 
Our own impression is that the British Transport Com- 
mission would part with its responsibility for canals 
with few regrets. A loss is made upon their operation 
and they play a very small part in the whole of the nation’s 
transport. 


THE SUBMARINE SITUATION TO-DAY 


Britain’s request, recently approved by the United 
States Government, to purchase from an American firm a 
complete nuclear submarine propulsion unit is a clear 
indication of the importance the Admiralty now attaches 
to building a flotilla of nuclear-powered submarines as 
soon as financial resources permit. The principles 
of nuclear power are in many ways simple; but the 
problem of producing a power plant for the propulsion 
of ships, which is compact, light in weight and not too 
costly, requires a great deal of investigation and research, 
While Britain concentrated on developing nuclear plants 
for the generation of electricity, the United States started 
ten years ago to investigate the most suitable type of 
plant for warships. After trying out sodium and other 
coolants, she finally decided on a reactor moderated and 
cooled by pressurised-water and fuelled with enriched 
uranium. At the present time there are six variations of 
this kind of reactor, either built or under construction. 
The recent agreement will certainly result in the commis- 
sioning of Britain’s “‘ Dreadnought ” much sooner than 
was anticipated. The time has indeed now arrived when 
the British people must redrientate their ideas about the 
submarine. Nuclear power has brought about a complete 
revolution in naval warfare. It has changed the submarine 
from a relatively cumbersome and slow-moving craft— 
which nonetheless twice nearly brought this country to 
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her knees in the two world wars—into a submerged 
vessel which is as fast and as manceuvrable as a surface 
ship. Proceeding submerged for as long as desired at 
speeds of 25 knots or more, and at varying depths between 
500ft and 1000ft, she is going to be extremely difficult to 
locate and destroy. 

The United States has already nineteen of these nuclear 
powered submarines, built, building or authorised. They 
include one equipped with the 1000-mile ‘“‘ Regulus” 
guided flying bomb ; seven “ high-speed attack’ sub- 
marines of the 2700-ton “ Skipjack”’ class, with a hull 
shaped like a whale; and four very large (5600-ton) 
submarines to be armed with sixteen 1500-mile “* Polaris ” 
ballistic rockets for launching while submerged. Most of 
the remainder are overseas patrol submarines of the 
“Skate” type, a 2190-ton version of the much larger 
and more costly 3200-ton prototype “* Nautilus.” Britain 
urgently requires submarines still smaller than the 
“* Skate,” equipped with a smaller reactor but with a hull 
similar to the “ Skipjack” class, which in conjunction 
with nuclear power, will give them a submerged speed of 
between 30 and 40 knots. It is a submarine of this size 
and type which will provide one of the most effective 
means of locating and destroying the large ballistic 
launching submarine. Naval experts and other enthu- 
siasts, who realise the great increase of offensive and 
defensive capability given to the submarine by nuclear 
power, urge that Britain should also build rocket-launching 
submarines. There could certainly be no safer nor more 
effective deterrent. But the estimated cost of these large 
United States submarines is between £30,000,000 and 
£35,000,000, as compared with £16,000,000 for the 
“*Skate.”” And though these costs might well be reduced by 
at least a third if the vessels were British built, Britain for 
many years yet will not be able to afford over £20,000,000 
for a submarine whose sole purpose is to fire a ballistic 
rocket. 

What of the submarines of the Soviet Navy ? There 
are indications that Russia has slowed down on submarine 
construction. But this it may be assumed is pour mieux 
sauter. Russia does not hesitate to inform the world 
that she is quite prepared, if necessary, for nuclear war. 
She has also let it be known that she has an intercontinental 
rocket, though there is no evidence that its range is any- 
thing like 5000 miles. But she is in the forefront in her 
nuclear capability and no nation is better able to guard 
military secrets which are of real importance. We would 
be wise to assume that she too has realised the greatly 
increased value given to the submarine by nuclear power 
and is not far behind the United States in the construction 
of large ballistic-rocket-firing submarines. 





** ScIENCE SCHOOLS.” 

“ From the fifth annual report of the Science and Art Department, 
it appears that there are in the United Kingdom nineteen schools of 
this class including twelve purely navigational schools, the whole 
attended by an aggregate of 3120 students, being a reduction of 443 
students as compared with the previous year. - The navigation schools 
are by far the most popular, and in Liverpool there are 753 students, 
which is a falling-off, however, of 488 as compared with the foregoing 
year’s attendance .... The only science school of which a separate 
report is given is one at Leeds, where there are 113 students, showing 
a decline of seventy-four on the year. There are two mining schools 
existing, one at Truro with fourteen students, and one recently estab- 
lished at Wigan. ; : : 

“As another progressive step pupil teachers have been appointed 
for science teaching. Masters in training have also been sent to assist 
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of the 


standing .... 
a sham or a failure, as far as our observation has gone, it 


been committed to the hands of a qualified teacher, whose 
business it is to teach it.” 


in the instruction of Junior pupils in country schools ; whilst assistant 
masters for science have been appointed with a salary of £80 a year, 
half paid locally and half by the Department, on condition that they 
pass in groups one or two of the navigation certificates at the end 

t and second years respectively.... We believe the 
class of teachers suited to this work has as much to be created 
as art teachers have. Had we said more so, it would not have 
difficult to justify the assertion, as is proved by the fact that 
town had its drawing master before the Department for art exi 
whilst comparatively few have now a science teacher of 
The teaching of science in popular schools is general! 


Send 


been so because it has not been made a specialty of, and has 
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Plastic Design of a Four- 
Storey Steel Frame 


By M. R. HORNE, Sc.D., A.M.LC.E. 


No. I 


The design of the four-storey steel frame at the new extension 
engineering laboratory is 
The completed building, 
illustrated on the right, is the first multi-storey office or 
laboratory structure to have been designed by plastic 
After following through the main design calcula- 
tions, joint detailing and erection are described, and the 
plastic design is compared with other design methods. 


of Cambridge University’s 
explained in detail in this article. 


theory. 


GENERAL description has already 
been given’ of the recently opened 
extension to the engineering laboratory at 
Cambridge. The extension consists of the 
central wing and adjacent single-storey 
laboratories in what will ultimately be an 
E-shaped building above ground floor level, 
as shown in the site plan in Fig. 1. The spine 
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Fig. 1—Site plan 
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of the building, opened in 1952, is five storeys 
high, while the central wing has four storeys. 
A South wing, five storeys in height, is now 
under construction. A photograph of the 
completed steelwork for the central wing and 
single-storey laboratory is shown in Fig. 2. 

The steel frame, of which a plan and ele- 
vation are shown in Fig. 3, is a welded rigid 
frame designed by the plastic theory. The 
engineers were Messrs. R. T. James and 
Partners in collaboration with Professor 
J. F. Baker and the author, while the con- 
tractor for the steel frame was Harland and 
Wolff, Ltd. The architects were Messrs. 
Easton and Robertson, and the main con- 
tractor Sindall (Cambridge), Ltd. 

The whole of the ground floor of the new 
extension, apart from the entrance and stair 
well shown shaded in Fig. 3, consists of a 
laboratory of height 20ft. The single-storey 
bay adjacent to the central wing carries a 
hand-operated crane of 2-ton capacity, the 
rails being slung from the roof beams. The 
first floor of the centre wing also consists of 
a laboratory, while the two uppermost floors 
each consist of two rows of study rooms 
either side of a central corridor. The main 
frames are at lift centres, this being the 
standard module for the building. The main 
spans of 33ft were chosen as most suitable 
for the ground and first floor laboratories. 
A restriction on the total height of the build- 
ing, imposed by day lighting and building 
density regulations for the site, limited the 
two uppermost storey heights to 9ft between 
beam centres, and beam spans of 33ft could 
not have been retained had it not been for 
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the reduction in beam depths made possible 
by the adoption of rigid welded construction. 


The cladding of the building consists of 


brick exterior walls, with steel decking span- 
ning 11ft between frame centres on the single- 
storey roof. The floors are in situ reinforced 
concrete, as also is the roof of the centre 
wing. 

The distributed roof and floor loads 
(working values) and total factored loads per 
beam (load factor 1-75) are shown in Table I. 


Taste I—Roof and Floor Loads 





Centre wing Single- 
————, —-— —- ——--— storey 
Floor | Floors Roof laboratory 
i 2 and 3 roof 
Distributed Dead 120 135 100 13 
loads, —- fo —- —— 
ib/sq. ft Live 150 50 30 30 
{Unit load \ -——-—_ —_-_---—- -—-— ——. ———_ --- 
factor jf | Total 270 185 130 43 
Total 
loads Dead | 33:9 38-2 28-3 3-7 
per beam, ————'———- Se - 
tons Live 42-3 14:1 8-5 8-5 
Load f pos ey ee ——-— -- - 
factor >| Total; 76:2 52-3 36°8 12-2 
‘pe io - Fee 
Dead load 
73 3 
SF toad * 0-44 0-7: 0:77 0-3 


The last row in the table gives g, the ratio 
of dead to total load on the beams and roof 
members. As described later, this quantity 
is of importance in the design method used. 
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GENERAL BASIS OF DESIGN 


The main frames were designed with welded 
rigid joints to a load factor of 1-75 for dead 
plus superimposed loads. The wind loading 
condition was not critical, since all sway 
forces could be assumed to be taken by the 
end wall on the west face and by the existing 
building at the east end of the wing. The 
whole of the frame was therefore designed 
for vertical loading only, the assumption 
being made that the stanchions were restrained 
against sway deflection at each floor level. 

In the application of plastic design 
methods to multi-storey buildings in which 
sway is present, the main complication as 
compared with the design of single-storey 
buildings lies in the allowances that have to 
be made for heavier axial loads. The various 
possible approaches to this problem have been 
summarised elsewhere.» * At present, the 
most practicable method is that in which the 
beams are designed in the most economical 
manner possible, their collapse condition 
being the development of full plasticity at 
both ends and at the centre. The stanchions 
are then designed by predominantly elastic 
methods so that they are capable of taking 
the heavy moments imposed by the beams. 
A suitable method of stanchion design has 
been developed,” * and this procedure has 
been used for the present four-storey wing. 
Since the method of stanchion design is 
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Fig. 2—Steelwork for the extensions 
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fundamental to an understanding of the 
design calculations, it will be summarised 
briefly. For a full treatment the reader is 
referred to the original paper.” 


DESIGN CURVES FOR STANCHIONS 


Suppose the I-section stanchion AB in 
Fig. 4(a) is of length / and is under an axial 
load P together with terminal moments 
M-; and M," acting about the major axes 
XX and X,X, respectively. The ratio 
M;"/M;} will be denoted by 8. There will 
also be horizontal forces R in the plane of 
the web at A and B to keep the stanchion in 
equilibrium. It is assumed that the ends of 
the stanchion are restrained against hori- 
zontal deflection in any direction, that the 
end sections are free to rotate about the minor 
axes YY and Y,Y,, and that twisting of the 
ends about the longitudinal axis ZZ is 
prevented. The stanchion is assumed to 
have an initial imperfection consisting of a 
curvature of the longitudinal axis in a plane 
perpendicular to the web. 

The bending moments about the major 
axis throughout the stanchion length are 
shown in Fig. 4 (5), while Fig. 4 (c) shows the 
bending moments about the minor axis. In 
order that the stanchion shall just remain 
elastic the extreme fibre stress must not exceed 
the yield value anywhere in the stanchion. 
It has been shown that if M," is numerically 
greater than M,"!, and the yield stress is 
15-25 tons per square inch, this condition 
will be ensured provided 


Pt Sf GIS Besa wn se ED 
P+Nife<f ae Aes (2) 


where the symbols have the following 
meanings. 


P E 
p=4~ mean axial stress due to load P 
tons, area of stanchion being 
A square inch. 


ROOF I 14"x 6"x 46 LB. 


| 


3 
FLOOR 3 I 14”x 6"x $7 LB 
R 
] 
Xa 
s 
~ 











I 12*x 6"x 54LB. 





it 
: 


IFLOOR 2 I 16"x 6'x SOLB 








FLOOR | “TSF ROOF I 10x 4%" x 2518 
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M;' 


jj= "z_ ~ extreme fibre stress due to bend- 
rf ing moment M,' _ tons-in, 
elastic modulus of stanchion 


being Z, in’. 


M, 
Se Fo where M,=uM,' and uw depends 
g on § according to Table II. 


Nz This is a factor obtained from 
the chart in Fig. 5(b) and 


depends on p and Ls the 


"ry 
slenderness about the major 
axis XX. 
f This is obtained from the chart 


in Fig. 5(a), and depends on 
p* and £, the slenderness 
about the minor axis YY. 


p'=p4 r where the quantity T is a property 
of the stanchion section used, 
and allows for the tendency of 
the stanchion to fail by twisting 
and bending about its minor 
axis. Values of the factor T 
have been tabulated for stan- 
dard sections.*: * 


The graphs in Fig. 5 and Table II are 
TasLe Il—Values of w= M-,/M;' 


Ratio of end 7 
moments 
Ic =M,/M,* 
. 1-000 


0-902 

. 0-807 

0-714 

... 0°637 
. 0-565 

as OS 
.. 0-451 
. 0-410 

... 0-384 
. 0-391 


NADAS 


if 


~ooosocooo-u 


CeOASNn 


intended merely to show the general nature 
of the functions f, N, and u. More detailed 
data are available in the original paper. The 
inequality (1) ensures that the yield stress shall 
not be exceeded at end A, while inequality (2) 
ensures that it shall not be exceeded within 
the length of the 
member. It may be 
noted from Table II 
that the ratio p= 
M,"/M; is assumed 
to lie between +1 
and —1. When the 
moment at B in 
Fig. 4(a) is numeric- 


bee. ally greater than that 





I 20" x 62" « 65 LB. 


I 6°x 5*x 25 LB. 


t<—-———— —_____ Sat Son op 


BF I 12x 12x 83K) 








at A, then the moment 
at A is called M4 
and that at B, M-_'. 
The above design 
method for stanchions 


I 6x $x 2518. 
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does not permit the 
development of a 
plastic hinge in the 
stanchion itself. It is 
possible to allow a 
plastic hinge at one 
end only, or at both 





eae ends (8=—1), pro- 


= 
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ROOF I 10x 44/2" x 25 LB. 


vided the mean axial 
stress is sufficiently 
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low. This problem 
has been fully investi- 
gated and design 
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curves have been pro- 
duced.* These curves 
are particularly useful 
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in the design of stanch- 
ion lengths near the top 
of a building where 
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axial stresses are low. 
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Fig. 3—Outline drawing of steel frame 


ESTIMATION OF STAN- 
33 CHION END MOMENTS 


Suppose Fig. 6 re- 
presents two bays of a 
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(a) 
Loaded I—section stanchion. 


(b) 

Bending moments about major axis. 
(c) 

Bending moments about minor axis. 


Fig. 4—Loads and bending moments on stanchion 


multi-storey frame. Let W,, W,, &c., be the 
total factored loads (assumed to be uniformly 
distributed) on the beams, g,W,, g,.W,, &c., 
the total dead loads (also factored), while M,,, 
M2, &c., are the minimum required full plas- 
. WI, Wis 
tic moments. Then M,,=—— Mn= 6 
&c. The stiffnesses of the beams and stan- 
chions (moments of inertia divided by length) 
are as indicated (K,, K,, Kap, &c.). 

In estimating the maximum clockwise 
stanchion moments at the joint £, it is 
necessary to assume that the span DE carries 
the dead load g,W, only, while span EF 
carries its total load W,. If this is the loading 
and beam EF has been designed economically, 
a plastic hinge will form at E in beam EF, but 
beam DE may, to a first approximation, be 
assumed to remain elastic. Had the joint E 
been clamped against rotation before the 
application of the loads g,W, and W,, then 
there would have been, after the application 
of the loads, a terminal moment at E in beam 


DE of magnitude eh. At the same time, 


the terminal moment at E in beam EF would 
aly 


be the plastic hinge value Mn= The 


| 
VALUES OF p’ (TONS PER SQ. IN.) 


VALUES OF f 





SLENDERNESS ABOUT MINOR AXIS Yr, 
(a) 


FACTOR Ny 





Ss ee y ae eek ae 
p TONS PER SQ. IN. 


(b) 
Fig. 5—Stanchion design charts 
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out-of-balance moment acting on the joint 
is thus (a -£ 7m). and this is called the 
“* total clockwise moment ” M7¢ at the joint. 
It may alternately be expressed as 
Mro=Mp.—s6.Mp (3) 

If, now, the joint E is unclamped, the 
moments induced at E in the stanchion 
lengths BE and EH will depend primarily on 
this total moment M7c. 

The first stage in designing the stanchion 
is thus to calculate the “* total moments ” at 
all the joints in a structure, and these figures 
are shown for the Cambridge building in 
Fig. 7. The clockwise total moment is 
obtained by assuming plasticity in the beam 
on the right of a joint, the beam to the left (if 
present) being assumed elastic and carrying 
dead load only. Conversely, the anti-clock- 
wise total moment assumes plasticity on the 
left and elastic behaviour with dead load only 
on the right. In a single-bay building, or 
down an outside stanchion in a multi-bay 
frame, half of these moments will be negative. 

In any design, the full plastic moments of 
the beams will be somewhat larger than the 
minimum required values. The assumption 
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Anti-clockwise total moment = 


4 
Mra= ~3(0° 441885: ~ 1106 tons-inch. 
For joint H we have 


4 
More = 367 30°44) 1885 739 tons-inch. 


4 
Mr4=1885— 300° 29)367 = 1743 tons-inch. 


_ Having calculated the total moments at the 
joints in a structure, 


the loading condition -——~—~~~~-~ ~~ a 


for the stanchion may_ | 
be determined. When May 


at the ends of any p) w, ” PL EN 2 W, a 
stanchion length there he ct t ° 


exists a combination 
of positive clockwise 
total moment at one 
end, and positive anti- 
clockwise total mo- 
ment at the other, it is 
possible for the stanch- 
ion to be bent in single 
curvature, as shown in 
Fig. 8. In this diagram 
we have for the stanch- 
ion length EH, at E, 
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sider the general case of the moments M, 
and M, induced inthe stanchion lengths above 
and below any joint as shown in Fig. 8 (6). 
In distributing the total joint moment 


(Mn - Mn) between the beam ad and the 


stanchions ac and ad, it is assumed that all 
these members are elastic, and that they have 
an effective stiffness obtained by assuming 
hinges at 5, c, and d, as shown in the diagram, 
It is readily shown that 





emmeeeeitt 
PLASTIC HINGE 


DEAD LOAD ONLY 
Fig. 8—Calculation of stanchion moments for single curvature bending 
















































































is made that the provision of a beam stronger 4 4 
than the required minimum will not weaken Mra=Mpi— 382Mpa . Mp: —382Mps 
the resistance of the structure, and so the full a ie My+Mi= eS se. “ (4) 
plastic moment Mj, in equation (3) is the 4" at 
required minimum value and not necessarily 2m where 
the actual value. The symbol M,, in equation Mrc=Mp,'— 382 Mp’. K, 
(3) also refers to the least value. Thus, in ae Q: me ey A 
Fig. 7 for joint G, we have The stanchion moments Mz, and M gg at joint 
lockwi a nt E are calculated by assuming a joint rotation and K,, Ky and K, denote stiffnesses (moment 
Clockwise total moment= at E sufficient to achieve balance under the of inertia divided by length), as shown in 
Mrc=1885 tons-inch. action of the total joint moment Mp4. Con- Fig. 8(6). The moment Ms=My+M, is 
yy hb, 
Per tee On an gen oe Ee a rT eee 
A 8 Cc 
Sey Pe 
Kap] Kee] aK cr 
D W)» 81>Mp) E Wy» 2»Mp2 F 
> 
f " “* 
| 
y Koc Key] A Key | : 
, Ul , , ’ , 
1 G Wi, g1>Mp) H W2, 82>Mp2 1 a tae pe es ae 
; . OOOO INTERNAL STANCHION. 
K; K2 (a) 
Key~s Kuk. pm Koy S B c 
eo oe eee 
a a : 
Patra aasooe : £22 _¥ 
oe 
W,, W, &c. Total factored loads. 
1» Bg &e. Dead load +total load | a ' ’ 
Mo, My, &c. Minimum full plastic moment. EE. 4 H 82 W; Be: i 
Ki, Ky &c. —_Stiffnesses. | i anf } 
Fig. 6—Nomenclature for multi-storey, multi-bay frame ! 
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Fig. 7—Total joint moments (tons-inches) 


Fig. 9—Calculation 


of stanchion moments for double curvature bending 
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divided between the stanchions at a in the 
ratio of their stiffnesses—that is 

ae 
Oo” Kot+K1z 


It will be noted that the total joint moments 
(Mn—JesMn) &c., depend only on the 
loading on the frame. The stiffness ratios Q, 


and xx, have, however, to be estimated. 

0 L 
Usually it is possible to make reasonably 
close estimates of these quantities on the 
basis of the design already made for the 
higher storeys. The value of Q, generally 
decreases the further down a building, and 
Ky=Kz,, unless there is a change of stanchion 
section or storey height. 

When either the clockwise total moments 
or the anti-clockwise total moments for a 
stanchion length are both negative, the only 
possible condition of the stanchion is that of 
double curvature, as shown in Fig.9(a). Any 
outside stanchion length will always be in 
double curvature, as shown in Fig. 9 (b). The 
Joadings in Figs. 9 (a) and 9 (6) are more severe 
for the respective stanchion lengths than those 
in Figs. 9(c) and 9(d). This is because y (see 
Table I) and, hence f,, is larger when ( (the 
ratio of end moments in the stanchion) is 
near to zero than when it is near to —1. The 
total moment at a joint is distributed for the 
double curvature case by assuming the 
points of contraflexure shown in Fig. 9 (e), 
from which 


M Ms (5) 


4 
My:—382Mp: 


a eStme 


The values of My and M, are again calculated 
in the manner shown by equation (5). It 
may be noted that the single and double 
curvature cases differ only by the replace- 
ment of Q, for single curvature (equation (4)) 
by 4Q, for double curvature (equation (6)). 

This method of estimating stanchion 
moments (suitable for stanchions bent about 
the major axis only) is a much simplified 
version of methods previously described at a 
Symposium given in Cambridge in 1956. 
The main difference as compared with these 
earlier methods lies in the assumption of 
central points of contraflexure in both the 
upper and the lower stanchion lengths in the 
double curvature case, Fig. 9(e). This leads 
to a lower estimate of the maximum double 
curvature moment. This is justified by the 
fact that the stanchion design curves them- 
selves tend to be conservative for double 
curvature bending. 

The use of this design method for the 
Cambridge building will now be described. 


My+M.= (6) 


MAIN DESIGN CALCULATIONS 


The steel structure was designed for dead 
ioad plus worst combination of superimposed 
live loads at a load factor of 1-75. The yield 
stress was in all cases 15-25 tons per square 
inch. The design of the single-storey labora- 
tory did not include any novel features in 
relation to many existing structures designed 
by the plastic theory, and will not therefore 
be described in any detail. 

As already described, the total joint 
moments are given in Fig. 7. The detailed 
design calculations are reproduced in 
Table III. In order to clarify the work- 
ing, the calculations reproduced are the check 
calculations in which the various stiffness 
ratios were already known. In the original 
design, the stiffness ratios had to be estimated. 

The first two columns in Table III refer to 
the design of the beams, and columns 3 to 10 
refer to the stanchions. The stanchion 
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calculations shown in columns 3 to 9 are 
those for the north face (Fig. 7), in which the 
complication of the single-storey laboratory 
is avoided. The stanchion sections on the 
south face were all identical with those on 
the north, the loading on the roof of the 
single-storey laboratory being too light to 
make any significant contribution to the 
stanchion load. However, in order that the 
method of designing a two-bay frame may be 
illustrated, the check calculations for the 
bottom stanchion length HL (Fig. 7) are 
summarised at the foot of column 10. 

The following notes are provided in 
explanation of the design calculations. 

Column (1).—({1) Live load in tons per 
beam (factored) ; (2) Total load in tons ; 
(3) Ratio of dead load to total load=g ; 
(4) Beam span in feet (between stanchion 
centre lines). 

Column (2).—{1) Required minimum full 
plastic moment (tons-inch) ; (2) Required 
plastic modulus ; (3) Section chosen, with 
actual plastic modulus; (4) Moment of 
inertia of actual section. 

Column (3).—(1) Stiffness of beam to left 
of joint (moment of inertia in (inches)* 
divided by span in feet); (2) Stiffness of 
beam to right of joint ; (3) Stiffness ratio 
lia 1 __ where K,; and K, denote stiff- 

Ky + Ky, 
nesses of stanchion lengths above and below 


the joint ; (4) Stiffness ratio Q,= K "K : 
UT AL 


Column (4).—(1) The axial load P in the 
stanchion. This is calculated on the assump- 
tion that all floors carry their full live load, 
but a reduction is made for stanchions sup- 
porting two or more floors, the reductions 
being the same as those allowed in clause 8 
of B.S. 449 (1948). A load of 3-5 tons is 
added for walls at each storey ; (2) Height 
of stanchion length (between beam centres) in 
feet ; (3) Height in inches (h); (4) Section 
used for stanchion length. 

Column (5).—{1) Area of cross section of 
stanchion (A square inches); (2) Torsion 
constant 7 (see references 2 and 3); (3) Mean 


axial stress p=" (tons per square inch). 


Column (6).—{1) Stiffness of stanchion ; 
(2) Elastic modulus of stanchion for bending 
about major axis; (3) Slenderness about 


where r,=larger radius of 


z 


major axis 
gyration }; (4) Slenderness about minor axis 


( . where r,=smaller radius of gyration) 


Column (7).—This contains the calculation 
of the terminal moments in the stanchion 
lengths. 

Third Floor Stanchion.—This carries a 
small axial load only and is therefore most 
conveniently designed to develop full plas- 
ticity at the top of the frame where it supports 
the roof beam. The special design curves 
given in Volume II of The Steel Skeleton® are 
used for this purpose. The top bending 
moment of 1090 tons-inch is the full plastic 
moment of the stanchion under the given 
axial load. Since this moment is larger than 
the minimum full plastic moment required in 
the roof beam (910 tons-inch), the stanchion 
is sufficiently strong in bending. In order to 
check the stability of the stanchion, the 
minimum moment at its lower end must be 
obtained, so that the third floor carries dead 
load only. The bottom total stanchion 
moment becomes 

4 i 1260 
Gem, 50" i+40 (see Fig. 7) 
and this is divided between the second and 
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third floor stanchion lengths in proportion to 
their stiffnesses. 

Second Floor Stanchion.—The loading con- 
dition for this length is less severe than that 
of the length below and so need not be checked. 

First Floor Stanchion.— This stanchion 
length contains a splice 4ft above the first 
floor beam, but bending moments are calcu- 
lated as for a stanchion with the smaller 
section throughout. The critical loading con- 
dition is for double curvature with the larger 
moment at the bottom, since the first floor 
is more heavily loaded than the second. The 


total joint moment at the top is 3eM) = 


1260 tons-inch, while that at the bottom is 
M,= 1885 tons-inch. 

Ground Floor Stanchion.—The base of the 
stanchion is assumed to be hinged, whence 
8=0. The total joint moment at the top 
(M,=1885 tons-inch) is divided between the 
upper and lower stanchion lengths in pro- 
portion to their stiffnesses. 

Column (8).—{1) Ratio of terminal bend- 
ing moments 8 ; (2) Bending stress f,) due 
to larger terminal moment. In the case of 
the first floor stanchion, which contains a 
splice, the bending stress of 14-70 tons per 
square inch for the lower end of the stanchion 
is fictitious, and the value in parentheses 
(8-40 tons per square inch) is the actual value; 
(3) Greatest terminal stress p+/f,). This 
must not exceed 15-25 tons per square inch ; 
(4) The equivalent uniform bending stress 


f., obtained as f-=yuf; where » depends 


on 8 as shown in Table II. 
Column (9).—{1) The value of N, obtained 


from p and f, using Fig. 5(6); (2) p!= 


"2 
p ne ; (3) The value of f, obtained from 


p’ and f using Fig. 5(a); (4) (p+N./,). 


Ay stability, this must not exceed the value 
of f. 
Column (10).—The position of the splice 
in floor | is obtained by ensuring that the 
yield stress is not exceeded in the smaller 
section. The allowable major axis bending 
stress at the splice section is given by 


M;=ZAf—p)=62-63(13-2— 5-03) 
511 tons-inch. 
The position of the splice may thus be 
calculated. 

At the bottom of column 10, the calcula- 
tions for the internal stanchion length HL 
(Fig. 7) are given. The stiffness ratios Q,, and 
Q, are given at the bottom of column 3. 
The bottom stanchion moment is, of course, 
zero, while the top moment is obtained 
from the total joint moment 1743 tons-inch 
(see Fig. 7). 
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(To be continued) 


Inquiry into Bridge Disaster 

As a consequence of the failure of the Second 
Narrows Bridge at Vancouver, Canada, on 
June 17, 1958, when, during its erection, two 
almost completed spans fell into the Burrard 
Inlet, a Royal Commission inquiry is to be 
held. Through Sir Arthur Whitaker, President 
of the Institution of Civil Engineers in London, 
Chief Justice Lett of the Supreme Court of 
British Columbia asked that two British engineers 
should act in the roles of engineering consultants 
and advisers on the Commission. The engineers 
concerned are Mr. Ralph Freeman, of Freeman, 
Fox and Partners and Mr. J. R. H. Otter, of 
Rendel, Palmer and Tritton. 
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Creep Under Changing Complex 
Stress Systems 


By A. E. JOHNSON, D.Sc., M.Sc.Tech., M.I.Mech.E., J. HENDERSON, B.Sc., and 
V. MATHUR, B.Sc. 


No. I 


In previously published work the authors have established on an experimental 
basis, creep rate-stress-time relations which adequately described the behaviour 
of a number of engineering materials at practical working temperatures under 
conditions of complex stress where the complex stress system remained unaltered 
throughout the course of creep. However, in engineering practice, in general 
the stress system causing creep may alter during the course of creep, and it is 
necessary to generalise the creep rate-complex stress-time relations to cover such 
cases. The present work has determined such generalised relations for a 0-2 per 
cent carbon steel at 450 deg. Cent., an aluminium alloy RRS9 at 150 deg. and 
200 deg. Cent. and a magnesium alloy (2 per cent aluminium) at 20 deg. and 50 deg. 


Cent. 


The experimental data have also been compared with the predictions of 


the various mechanical theories of creep, and the likely degree of correctness 
of these latter assessed. 


N a series of papers by one of the authors, 

the subject of the complex stress creep 
of metallic alloys at elevated temperatures 
was considered for the case of “ simple” 
loading conditions, i.e. conditions in which 
the imposed complex stress system is main- 
tained unaltered throughout the complex 
stress creep test. 

Data from an extensive series of such 
tests made on a 0-2 per cent carbon steel 
at 350 deg. and 450 deg. Cent., on aluminium 
alloy (RR59) at 150 deg. and 200 deg. Cent., 
a magnesium (2 per cent aluminium) alloy 
at 20 deg. and 50 deg. Cent., and Nimonic 75 
material at 550 deg. and 650 deg. Cent. were 
analysed, and equations relating creep rate, 
stress, and time established for these materials 
and temperatures. These equations related 
to the primary stage of creep. 

A number of conclusions relating to the 
materials in question were reached, and in 
view of the importance and relevance of 
these conclusions to the theme of the current 
paper, they are briefly outlined below. 

(1) Over a considerable range of stress, 
and time, all primary creep curves for a 
given alloy at a specific temperature, were 
geometrically similar whatever the nature 
of the stress system. 

(2) Hydrostatic stress had no effect upon 
the magnitude of creep strain. 

(3) Up to moderate stress levels material 
initially isotropic remained isotropic, and 
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Log. Octahedral Creep Rate per Hour at 150 hours 
Curve corresponds with principal plane equations of nature : 
C,= [2-2 « 10-*{ £(6,—0,)*}""+7°4 x 10-*{ E(6, — 94)? PP") 
x [(o,—0,)—(o,—-9,)] 
where o,, 6, and a, are principal stresses and ¢ is time. 
Fig. 1—Simple loading complex stress creep tests on 
0-2 per cent C steel at 450 deg. Cent. Log octa- 
hedral stress-log octahedral creep rate curve for 
the period of test 150 hours 


up to this stress level creep rates were well 
represented by relations of the form 


Cy= FSi) 


where F(J,) is a simple power function of 

the second stress invariant, the exponent of 

this power function varying only little among 

the various metallic alloys and temperatures. 

Sy is of course the stress deviation and ¢(1)~ 
a simple power function of time. 

(4) At higher stress levels anisotropy was 
acquired by the alloys as a result of initial 
plastic and creep strain, this apparently 
being of a relatively simple, and similar, type 
for all alloys at all temperatures concerned 
except for the case of the magnesium alloy 
at 50 deg. Cent., where a somewhat more 
complex system of anisotropy arose. At 
such stress levels the function F(J,) became 
a compound power function of an anisotropic 
nature. 

(5) Despite the facts indicated under (4) 
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the relations at all stress levels could be 
expressed by the equation quoted under (3) 
providing that the F(/,), and Sy were read as 
complex and/or anisotropic terms at the 
higher levels of stress. 

Now although the relations derived above 
have application to many practical condi- 
tions where complex stress creep occurs, 
there are other cases in practice where creep 
under complex stress systems occurs, but 
where also the complex stress system changes 
during the course of creep. Accordingly it 
is essential for adequate analysis of the most 
general practical cases of complex stress 
creep, that the complex stress creep rate- 
time-stress equations be established for 
metallic alloys under general loading con- 
ditions.' These conditions are simulated 
when the loading giving rise to the complex 
stress system of a creeping test piece is 
changed periodically during the course of a 
creep test. Such tests are described in the 
current paper, which further seeks to establish 
generalised versions of the creep rate-time- 
stress equations to aceount adequately for 
the behaviour noted in the tests. 


MATERIALS USED IN THE INVESTIGATION 


Three materials were made use of in this 
work, namely a 0-2 per cent carbon steel 
at 450 deg. Cent. (not the one previously 
used in the simple loading complex stress 
creep tests quoted in previous paragraphs), 
RRS59 aluminium alloy at 150 deg. and 200 
deg. Cent., and a magnesium alloy (2 per cent 
aluminium) at 20 deg. and 50 deg. Cent. 
The two latter materials were used in the 
simple loading complex stress creep tests 
already referred to, and the simple loading 
complex stress creep properties of the 0-2 per 
cent carbon steel at 450 deg. Cent. were 
specially obtained for use in the currently 
described general loading tests. Relevant 
prt See In the erin 
however, the conditions are such that no ing occurs during 

y 


unloading 
the course of a test, all tests being loaded to a progressivel 
increasing stress level. 



































Axial Creep Strain Curves shown are of form of initial tensile creep test. 
STAGE | STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 
T=8-4 tons per sq. in. » T= 84 tons per sq. in. ; T= 84 tons per sq. in. » T= 8-4 tons per sq. in. , T= 84 tons per sq. in. | T= 8-4 tons per sq. in. 
$-o1n pray in. | $~1-4 tons per sq.in. | S=2°8 tons per sq.in. | $= 4:2 tons per sq.in. | S= 5:7 tons per sq. in. | $= 7-0 tons per sq. in. 
45 45+ 45+ 45+ 7 - 
2 30} 30} 30}- 30}- 150; 150}- 
£ 
Gls IS} IS- 1S} 75+ 75}+- 
Fe — ee 
i i l 1 l L j 
0 100 0 100 0 100 0 100 0 100 0 100 200 
Time — hours 
Shear Creep Strain Curves shown are of form of initial tensile creep test. 
STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 
T= 8-4 tons per sq. in. | T= 84 tous per sq. in. | T= 84 tons per sq. in. | T= 8-4 tons per sq.in. | T= 8-4 tons per sq. in. 
$ =1°4 tons per sq. in. s =2°6 tons per sq. in. | $=4°2 tons per sq. in. $257 tons per sq. in. | s=70 tons per sq. in. 
30}- 60}- 300 600 
r 
: 20}- 20}- 40}- 200}- 400}- 
s 
5 
Sie e 10+ 20 100}- 200 
i i 4 L j j 
0 100 0 100 0 100 0 100 0 100 200 
Time — hours 
Fig. 2—General loading complex stress creep tests on 0-2 per cent C steel at 450 deg. Cent. : initial tensile 
stress 8-4 tons per square inch. Stage period 167 hours 
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- Tas_e I— Details of Production, Heat-Treatment and Chemical Composition of Materials 
Details of | Details va chemical composition, per cent 
Material production and Details of ' | SEEN EN LEAR. SEE 
| dimensions heat-treatment Carbon | Silicon Sulpbur | "Phosphorus! Nickel | | Chromium | se Copper Tin Manganese 
| | um | 
Baa * j SO REPS t y- i | , : 
Carbon steel | Core from an = ing Soaked for 4 hours at} 0°24 0-22 | 0-036 | 0-033 | 009 | 003 | O16 | 0-00 0-69 
Leneth 3éhen Se er 
| in. i rawn air | | 
| } cooled as uniform- | 
} | ly as possible ; re- i | 
to 580/600 
f Cent. and 
| soaked for 4 hours.| | | 
| Cooled slowly in| 
} | furnace | j | | | | 
Aluminium alloy | Billets 18in long, and} 528 deg. Cent. +5 
12in in diameter,) deg. Cent. for 8 | 
| continuous cast hours and quenched) | } | 
in boiling water. 24 | | areas | 
hours at room tem- | To D.T.D. specification for this alloy | | 
perature, heated at! | } j 
| 170 deg. Cent. for! | | 
} | 16 hours and air | i | 
| cooled } | | 
+ + | Zinc | Aluminium| Silicon Copper Manganese _ iron | Tin | Magnesium 
} | remainder 
) | al ae as Bs 3 “ oe - 
Magnesium alloy Billets of length 12in| 420 deg. Cent. +5 <0-05 | 2-0 0-02 <0 ~aes “0 03 <0 04 <0-03 | 
;. and diameter |2in Cent. for 4 | } 
} . furnace | | | 
cooled to room) | | | | 
| | temperature in} | | | 
} | about 10 hours. | } | 
| | Heat treatment car- } | | 
ried out in an at- | 
mosphere of sul- | | | 
| phur dioxide } 
| i } 
TABLE II 
Values of the constants A,, A,, Pi, Ps, and m in the equations 
Axial Creep Rate Ca=2/3 [A,(J,)91 +AdJ,)",JT-” 
= Shear Creep Rate Ce=2 [A,(J,)*: + AdlJ,)’,)St-” 
for various materials, and temperatures 
ibis dice tanaesdeiciietiaaetaipaion 3 
Tempera Period of } | 
Materia! | deg. my vot Stress t.s.i.in | stage in creep } | 
| creep test creep test test, hours | Ay As Pi Ps m 
0-2 per cent carbon stee! ..| 450 deg. Cent. 8-4 167 1-03x10-7 | 1-$5x 10-™ 1:22, 3-25 0-705 
0-2 per cent carbon steel ..| 450 deg. Cent. 7-2 167 | 9-4x10-* 1-42x 10-" 1-22, 3-25 0:70, 
0-2 per cent carbon steel | 450 deg. Cent. 7-2 24 | i-78xi0-* 27x10 | 4-225 | 3-25 0-68 
0-2 per cent carbon steel! | 450 deg. Cent. 6-0 167 | 2:5x10-" 4:23x10-" } 1:22, | 3-25 0-77, 
Aluminium (RR59) alloy ... ...| 150 deg. Cent. 5:0 167 2-$x10-° 3-33xi0-* | 0 5-0 0-67 
Aluminium (RR59) alloy ... ..-| 150 deg. Cent. 5-0 24 1:34x10-* }  1-79x 10-** 0 | $-0 0-5 
Aluminium (RR‘59) alloy ... 4 150 deg. Cent. 4:0 167 1 - 9Sx10" 1-44x 10-** 0 | 5-0 0-43 
Aluminium (RR59) alloy ... ...| 200 deg. Cent. 3-0 167 | 204x110 | 9-62x10 =| OS | 13-5 0-62 
Aluminium (RR59) alloy ... ...| 200 deg. Cent. 3-0 | 167 |} 2°14x10-* 9-75 x 10-* | 0-5 13-5 0-63, 
| (repeat) | | | 
Magnesium (2 per cent aluminium) alloy | 20 deg. Cent. 3-0 167 ae r x < 10-* §-2x10-* 0:5 3 0-8 
Magnesium (2 per cent aluminium) alloy | 20 deg. Cent. 0 24 4x 10-* S-ix10-* 0:5 | 3 0-74, 
Magnesium (2 per cent aluminium) alloy | 20deg. Cent. 1-35 167 x10 8-6x 10° | 0-5 | 3 0-77, 
. aaoee 2a Se 
Magnesium (2 per cent aluminium) alloy ...| S50deg. Cent. 2:0 167 | 11-43«10-* 11-68x10* | 0-21, 0-5 0-66, 
Magnesium (2 percent aluminium)alloy . 50 deg. Cent. 1-5 167 |} 9-63x10-* 975x110" | 0-21, 0-5 0-72 
TeeSs 











TABLE I11—General Loading Complex Stress Creep Tests on 0-2 per cent Carbon Steel at 450 deg. Cent. 
Tests from initial tensile stress of 8-4 tons per square inch. Stage period 167 hours. 


Creep rates measured at 150 hours. 








Octahedral creep | 











vs stress Shear sires | Axial creep pe Shear creep Axial creep Shear creep Integrated axial 
Ss rate rate Strain strain | Strain | creep strain in 
tsi. t.s.i. a x 10-*/hr. x 10-*/hr x10 x 10-* | x 10- previous tests 
j Ca Ce &e &e | & | x 10~* 
es aires aaa Boos pe 47 wt “°Retes epee ess -pgeanate 
8-4 1-4 0-21 0-13 1-05 0-93 2-59 4-7 
8-4 2-8 0-23 0-33 1-06 | 1-5 2-22 5-75 
8-4 is: Sa | OMe 1-0 ec’ eae Sey ey * eae 6-8 
8-4 5-7 1-38 2-75 | 6-0 15-2 15-5 9-12 
8-4 7-0 2-6 7-3 | 12-0 3-7 | 35-3 15-1 
| | 


| 


Creep strains at end of test 








Integrated shear Integrated octahedral 
creep strain in creep strain in 
previous tests previous tests 

x10 x 10~ 
os 6-6 
0-93 9-2 
2-43 11+4 
7-93 17-9 
23-1 33-4 











Tasie 1V—General Loading Complex Stress Creep Tests on 0-2 per cent Carbon Steel at 450 deg. Cent. 
Stage period 167 hours. 


Test from initial tensile stress of 7-2 


tons per square inch, 


Creep rates measured at 150 hours. 


Creep strains at end of test 






































Tate. stress aioe aes Axialcreep | Shearcreep Axial creep Shear creep Octahedral creep | Integrated axial Integrated shear | Integrated octahedral 
rate rate strain strain strain creep strain in creep strain in creep strain in 
t.s.i. | t.s.i. x 10-/hr. | x 10-*/hr. x 10 x 10 x 10- previous tests previous tests previous tests 
Ca Ce & &e & x10 x 10 x 10-* 
eee 0 0-37, Faaer 2-43 a 3-43 ‘Saale ie ch 
7-2 | 1-2 | 0-17, 0-09 0-32 0-6 2-28 2-43 _ 3:43 
7:2 2-4 i 0-21 0-21 1-16 1-34 2°01 2-75 0-6 5-68 
7-2 | 3-6 0-28 0-42 iS 2-3 2°76 3-91 1-94 7:69 
7:2 | 4:8 0-35 | 0-70 1-9 4°85 5-0 5-41 4:24 10-45 
72 6-0 0-88 2-2 3-8 12-0 | 14 7-31 9-09 15-45 
{ t | 


TaBLe V-——General Loading Complex Stress Creep Tests on 0-2 per cent Carbon Steel at 450 deg. Cent. 


Test from initial tensile stress of 6 tons per square inch. 








Stage period 167 hours. Creep rates measured at 150 hours. 





Creep strains at end of test 


























7 
Tensile stress | Shear stress Axial creep Shear 2 a Axial creep Shear creep Octahedral creep Integrated axial Integrated shear Integrated octahedral 
é T s | rate | Strain strain Strain creep strain in creep strain in creep strain in 
t.s.i. tsi. x 10-*/hr x 10 hr. x 10-* x10 x10 previous tests previous tests previous tests 
Ca &s &. & x10 x 10~ x1o0~* 
6 0 0-42 — 3-0 _— 4-25 — _ = 
6 1 0-21 0-08 0-45 0-5 1-54 3-0 = 4-25 
© 2 0-18 0-12 0-53 0-76 1-12 3-45 0-50 5-79 
e 3 0-14 | 0-2 0-57 1-22 1-41 3-98 1-25 6-91 
6 4 | 0-15 i 0-34 0-86 2-24 2-28 4°55 2:47 8-32 
6 s | 0-17 0-42, 1-16 3:5 3-33 5-41 a7 10-6 
i i 
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Axial Creep Strain 
STAGE | 
T =7:2 tons per sq. in, 


STAGE 2 
T=7:2 tons per sq. in. 


STAGE 3 











T=7:2 tons per sq. in. 
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Curves shown are of form of initial tensile creep test. 
STAGE 4 STAGE 5 
T=7:2 tons per sq. in. 


STAGE 6 














T=7°2 tons per sq.in. , T= 7°2 tons per sq. in. 
$= 0 tons persq.in. | $=1-2 tons per sq.in. s = 2:4 tons per sq. in. s = 36 tons per sq. in. s = 4°8 tons per sq.in.| S= 6°0 tons per sq. in. 
45/- 455 45 45 45 45 
Curve uncertain 
but rate ot | 50 hours b 4 
a os shown 
2 0 30F 30}- 30} 30} 30}- 
c 
My 
¢ * 
5 15} IS+ 15 15} 15}- 15 
| z f L 4 lL 1 i - 
0 100 0 100 0 100 0 100 0 100 0 100 200 
Time — hours 
Shear Creep Strain Curves shown are of form of initial tensile creep test. 
STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 


T =7:2 tons persq.in. T=7:2 tons per sq. in. 








T=7:2 tons per sq. in. 


T=7-2 tons per sq.in. T=7-2 tons per sq. in. 














$=1-2 tons per sq.in, | $= 2:4 tons per sq.in. | $=3:6 tons per sq.in. | $= 48 tons per sq.in.| S=60 tons per sq.in. 
ISr ISt 30} 60 150 
2 
s 10} 10+ 20+ 40}- 100; 
$ 
é | 
5r 5 10} 20} 50 
ee ae se” a Le a” hc Le 
Time — hours 


Fig. 3—General loading complex stress creep tests on 0-2 per cent C steel at 450 deg. Cent. : initial tensile 


stress 7:2 toms per square 


details of the preparation of these materials 
are given in Table I. 

Table II gives a list of constants occur- 
ring in the simple loading complex stress 
creep equations characteristic of these 
materials for the axial and shear creep rates 
of a thin walled tubular specimen loaded by 
one tension and one torsion stress as in the 
current creep tests. The constants actually 
correspond in detail to individual test pieces 
used in the tests concerned, but are based 
in all cases upon the general, and average 
creep equations derived for the various 
materials in the extensive simple loading 
tests already referred to in previous para- 
graphs. Deviation of the individual specimen 
condition from the average of the material, 
is reflected mainly in the arithmetical co- 
efficients Al and A2 prefixing stress terms 
of the creep equations. It should be stated 
that the object of using actual creep equations 
of the initial tensile creep test of general 
loading tests was simply increased accuracy 
of comparison with later stages of such 
tests, since, of course, in general it is possible 
that the deviation in the tensile creep test 
of an individual specimen from the average 
for that material, may be of the same order 
as the difference between the initial tensile 
creep test characteristics, and those of sub- 
sequent tests. 

Where anisotropy of these materials arose 
as a result of creep strain, the characteristics 
of this anisotropy were well known from the 
simple loading creep tests, and it was possible 
to allow for their effects in the various issues 
arising in the current research. However, 
in fact the incidence of such anisotropy in 
the current tests was small, and in relation 
to the nature of the issues arising in the paper, 
comparatively trivial. 

EXPERIMENTAL PROCEDURE 


The tests were carried out in the same 
combined tensile and torsion creep units as 
were used in the simple loading complex 
stress creep tests, and experimental conditions 
were just as in those tests, the specimen used 


inch. Stage period 167 hours 


being of 0- Sin internal diameter, and 0-02in 
or 0-03in wall thickness, and 2in gauge 
length. The degree of temperature control 
achieved was of the order +0-5 deg. Cent., 
with thermal gradient along the specimen 
of not more than 3 deg. Cent. To achieve 
the objects of the tests a means of changing 
the stress system simply, and with a minimum 
of disturbance was required. This means 
was found by commencing a series of tests 
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with a pure tensile creep test, and then adding 
at chosen intervals of time (approximately 
equal) suitable increments of torsion load 
to the (single) torsion scale pan. It was, in 
fact, found that virtually zero initial plastic 
strain occurred on adding the torsion incre- 
ments chosen for all tests and stages. The 
analysis of results was accordingly unham- 
pered by the consideration of the super- 
imposed effects of time independent plastic 
strain. The actual order of the elements of 
torsion increments added to the initial tensile 
stress is indicated in Tables III to XVI. The 
choice of the order was largely determined 
by consideration of the likely magnitude of 
the ensuing creep strain based upon informa- 
tion derived from the simple loading creep 
test data available. 

In nearly all tests a period of seven days 
(167 hours) was adopted for the length of the 
stage of each test under a particular current 
stress system, but in a small number of tests 
a Stage period of one day (twenty-four hours) 
was adopted, for a special purpose. In these 
two varieties of test, comparisons of behaviour 
in individual stages were made on the basis 
of creep rates measured at 150 and twenty 
hours respectively. 

In order to interpret and analyse the creep 
test data some means of comparison between 
the creep strains and rates arising in the 
various tests was required which was basically 
unaltered in kind by the changing principal 
stresses and rotating principal axes arising 
in the tests. Such a mode of comparison 
was available in the measured axial strain 
of the test piece, and the measured shear 
creep strain in the plane at right angles to 
the axis of the test piece. In view of the 
rotation of the principal and octahedral 
planes during the successive stages of the 
tests, no continuous comparison could be 
made on the basis of principal or octahedral 
rates or strains on a single plane for all stages. 

SCOPE OF THE EXPERIMENTAL WORK 

Since the currently described complex 
stress creep work on metallic alloys con- 
stituted an entry into a field in which no 


Curves shown are of form of initial tensile creep test. 



































STAGE | STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 
T=6tons persq.in. T=6tonspersq.in. T=6tonspersq.in. T=6tonspersq.in. T= 6tonspersg.in. T= 6 tons persq.in. 
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Shear Creep Strain Curves shown are of form of initial tensile creep test. 
STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 
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Fig. 4—General loading complex stress creep tests on 0-2 per cent C steel at 450 deg. Cent. : initial tensile 


stress 6-0 tons per square inch. 


Stage period 167 hours 
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Taste VI—General Loading Complex Stress Creep Tests on 0-2 per cent Carbon Steel at 450 deg. Cent. 
Test from initial tensile stress of 7-2 tons pe square t tach. hmnet pated 24 p Rows. Camp rates measured at 20 hours. Cup Strains at end of test 

















Tensile stress Shear stress |§ Axialcreep |€§ Shear creep Axialcreep | Shear creep Octahedral creep | iaicatadiaateh Integrated shear | Integrated octahedral 
T i Ss j rate rate strain strain | strain | creep strain in creep strain in creep strain in 

ts.i. | tsi. | x 10 /hr. i x 10~*/hr. x1o-* | x1o~* | x 10~- previous tests | previous tests | previous tests : 
| Ca | Ce fe : &e &o x10 } x10- | x 10-* 

1-2 0 4-05 _ 2-61 = 3-65 - sie it 

72 | 1-2 1-5 0-75 0-45 0-55 1-76 2-61 _ | 3-65 

7-2 | 2-4 | 1-5 1-65 i A ty 1-2 1-86 3-06 0-55 5-41 

7-2 i 3-6 i 1-8 | 2°8 | i-1l 2:08 | 2-4 3:74 1-75 | 7:27 

7:2 48 i 2-2 5-6 1-38 3-6 3-65 4-78 3-83 9-67 

72 j 6-0 3-9 10-0 2-35 7-8 | 7-35 §-12 7:43 } 13-3 

72 7-2 7-5 23-0 4-50 15-3 | 14-0 7-67 15-2 20-7 





TasLe VII—General Loading Complex Stress Creep Tests on RRS9 inmates wn Alloy) at 150 sie Cent. 
Test from initial tensile stress of 5 tons per ‘ee inch. Siege period 167 hours. Creep rates measured at 150 hours. Cops Strains at end of test 











j j j & 4 | 
Tensile stress Shear stress Axial creep Shearcreep | Axial creep | Shearcreep | Octahedralcreep| Integrated axial Integrated shear Integrated octahedral 
s | rate | rate | strain | Strain i strain creep Strain in creep Strain in | creep strain in 
tsi. t.s.i. / x 10-*/hr. j x 10~*/hr. | x 10-* x10 | x 10 } previous tests previous tests | previous tests 
| Ca Cc fe Se | &e x 1o-* | x 10-* | x 10-* 
} ; |- —|-— sitenell } = a —— Ne LESS ee eee 
5 0-29 se | 1-05 0 1-44 BA es 2 
5 j 10/12 | 0-26 0-12 0-93 | 0-43 | 1-38 | 1-05 _ | 
5 | 15/12 0-18 0-15 0-60 0-50 0-96 1-95 0:43 2-82 
5 | 20/1 0-20 | 0-22 0-63 0-72 1-t1 | 2°55 0-93 3:78 
5 25/12 0-23, 0-3 | 0:97 | 1:25 | 1-71 3-20 1-65 4-89 
| | | 
ends eeete aecskome REN cersceeteresecteottapcaereste RanDeoee rere a CR Seve Se eee tnipbiainaiastted a cewes He a 


TABLE Vil I—General Loading Complex Stress Creep Tests on RRS9 (Aluminium Alloy) at 150 deg. Cent. 


Creep rates measured at 150 hours. Creep strains at end of test 








Test from initial aanatle stress of 4 tons gi.sas rennet inch. Stage period 167 hours. 





i i i | 
Tensile stress | Shear stress Axial creep Shearcreep | Axial creep Shear creep Octahedral creep Integrated axial Integrated shear Integrated octahedral 
| Ss | rate rate | strain strain strain creep strain in creep strain in creep strain in 
t.s.i. } tsi, } x 10~*/hr. | x 10-*/hr. } x 10-* | x 10-* 10-* previous tests previous tests previous tests 
| Ca Ce fe fe te x 10-* 10-4 «10 
4 se 0-29, - 0-8 hes 1:13 ie Be 
4 7/12 0-14, 0-07 } 0-35 0-17 0-53 } 0-8 1-13 
4 | 12/12 0-11 | 0-11, j 0-3 0-31 0-57 1-15 0:17 } 1-66 
. | 16/12 | 0-15, | 0-17 j 0-32 | 0-42 0-62 1-45 0-48 2:23 
3 | 20/12 0-12 0-20 | 0-31 0-53 0-67 1:77 0-9 2-85 
3 | 24/12 0-11, | 0-25 | 0:25 0-65 0-78 | 2-08 1-43 3-52 
4 28/12 0-10, oe 0-3 { 0-32, 0-76 0-73 2°33 2-08 4:3 
| | 








TaBLe [X—General Loading Complex Stress Creep Tests on RRS9 Gaal Alloy) at 150 deg. Cent. 
Test from tates cenit s stress mail 5 tons oa square inch. Sage period 24 hours. Comp rates measured at 20 hours. Creep strains at end of test 





Integrated octahedral 


















































~- 
ee | Stress | Shear stress Axial creep Shear creep Axial creep Shear creep Octahedral creep Integrated axial Integrated shear 
s rate rate | Strain i strain | strain creep Strain in creep strain in | creep strain in 
t. i | t.s.i. x 10~*/hr. j x 10-*/hr. | x 10-* } x 10-¢ x 10-* previous tests previous tests previous tests 
| | Ce | eo { fe | &o x 10 x 10 x 10 
5 — 1-0 - 0-42 — 0-6 ai a ua, Sahtaes if Sige Spec. be eRe NE pabsctc s zy 
5 10/12 j 0-45 0-6 0-19 0-26 0-87 0-42 — 0-6 
$ 15/12 | 0-45 0-5, 0-17 0-22 0:43 0-61 0-26 1-47 
5 | 20/12 | 0-47 0-4 0-22 i 0-18 0-36 0-78 0-48 1-9 
5 | 25/12 | 0-5 0-79 | 0-23 0-34 0:44 1-0 0-66 2-26 
| aPeERS Wk ee | os a mo ‘ ‘ e an 
TaBLe X—General Loading Complex Stress Creep Tests on RRS9 (Aluminium Alloy) at 200 deg. Cent. 
First test from initial tensile s stress of 3 te tons per square inch. Stage period 167 hours. _ Creep ra rates ‘measured at 150 hours. Creep strains at end of test 
Tensile stress | Shear stress Axial creep Shear creep | Axial creep | Shear creep Octahedral creep | | Integrated axial Integrated shear | Integrated octahedral 
| rate | rate | strain | strain Strain | creep Strain in creep strain in } creep strain in 
tsi. ts.i. | x 10-*/hr. | x 10-*/hr. x 10~ | x10 | x 10-* j previous tests previous tests previous tests 
| Ca c | Ee | fe Eo x 10-* x 10-* | x 10“ 
USO Re SRE See } } an e Lees Co A Se Sie 
. 3 = 0-31, oz 1-1 -- | 1-6 - 
3 | 1-0 0-1 0-25 | 0-39 1-33 2-6 1-0 . 1-6 
3 | 1-$ 0-16 0-55 | 0-63 | 1-8 2:2 1-49 1-33 | 4-2 
3 2-0 0-22 i 0-65 | 0-85 | 2-7 2°8 2-12 3°13 | 6-4 
3 | 3-0 1-0 | 6°55 | 3-5 | 23-0 2:2 3-0 5-83 9-2 
TABLE XI—General Loading Complex Stress Creep Tests on RSS dibtitahies Alloy at 200 deg. ¢ Cent. 
Second test from initial tensile stress of 3 tons per oom inch. Stage period 167 hours. Romans rates measured at 150 hours. Creep strains at end of test 
Tensile stress Shear stress Axial creep Shearcreep | Akxialcreep | Shear creep Octahedral creep Integrated axial Integrated shear | Integrated octahedral 
T | s rate | rate | strain | strain Strain creep strain in creep strain in | creep strain in 
t.s.i. | t.s.i. | x 10-/hr. } x 10~* hr. | x 10-* x 10~* x 10-* previous tests previous tests previous tests 
| | Ca | Cc } fe | ee &e *%* | x10~* 
jbtuliaiaienciaunaval } ——|-—— } - — —~ ee inion 
3 0 0-31 ae 1-15 jin 1-64 re as a 
3 1-0 | 0-12, 0-3 | 0-7 1-68 2-9 1-15 — 1-64 
3 1S 0:17 0-43, 0-66 1-75 2-12 1-85 1-68 4°54 
3 i 2-0 } 0-24 0-61 1-0 j 2-5 2-54 2-51 3-43 6-66 
3 ' 2:5 | 0-39 1-55 1-6 | 6°5 —- 3-51 5-93 | 9:2 
} | 
—; = sai aie . Cae Fe Steins as 
TaBLe Xil—General sini Couples Stress Creep Tests on nian Alloy at 20 deg. Cent. (2 per cent alias 
Test from nna tensile stress of 3 tons per peeved inch. sien period 167 hours. Creep rates measured at 150 hours. Creep strain at end of test 
Tensile stress Shear stress Axial creep Shearcreep | Axialcreep | Shear creep Octahedral creep | Integrated axial Integrated shear | Integrated octahedral 
T Ss rate rate | strain | strain | strain | creep strain in creep strain in | creep strain in 
ts.i. } ts... | 10~* hr. x 10 hr. x 10-* j x 10~* | x 10-* previous tests previous tests | previous tests 
Ca Ce fe f. te 10+ x 10+ | «10+ 
FETS Wes Baer gs -s- .. pita pape 2-35 na 3-33 Saas Ua Neem oe 3 
3 0-6 j 0-25, 0-06 0-95 | 0-49 } 1-44 2-35 — j 3-33 
3 1-2 | 1:4, 0-21 1-18 2-15 2-85 3-3 0-49 4°77 
3 1-8 | 0-29 0-75 1-8 $-2 5-61 4:48 2-64 7-62 
3 2-4 i 0-5 1-55 3-48 9-1 8-94 6°28 7-84 13-23 
3 3-0 | 1-6 5-5 11-2 38-5 35-3 9-76 16-94 22-17 ‘ 
i 


MM i 


TABLE s XII_—General Loading Complex Stress Creep Tests 0 on n Magnesium Alloy a 20 deg. Cent. (2 per cent t Aluminium) 
Tests Suet initia! tensile stress of 1-35 tons per oueere inch. Pasa period 167 hours. Creep rates measured at 150 hours. sti Strains at end of test 





j 














Tensile stress Shear stress Axial creep Shear creep Axial creep Shear creep | Octahedral creep | Integrated axial Integrated shear Integrated octahedral 
T | rate rate Strain Strain strain creep strain in creep strain in | creep strain in 
L.s.i. us.i. x 10-*/hr. <x 10~* /hr. x 10-* | x<10- x 10-* } previous tests previous tests | previous tests 
| Ca c | fe “3 fe ~ 10-* «10-4 | x 10-* 
pe ——_____—_— | _—— } a np | —-| _—- — — | | | 
1°35 | — 0-1 —_ i 0-66 | o~ 0:94 “ naib | nine 
1-35 0-45 0-05 0-05 0-31 0-31 0-91 66 - | 0-94 
1-35 | 0-675 0-04 0-07 0-25 0-52 0-94 } 0-97 } 0-31 } 1-85 
1-35 0-9 0-05, 0-12, 0-36 0-9 1-45 | 1-22 0-83 2:79 
1-35 1-35 0-09 0-28 0-53 1-75 2-09 1-58 j 1-73 | 4-24 
1-35 1-69 0-08 0-4 0-45 2:8 2-87 | 2-11 3-48 | 6-33 
1°35 2-7 0-5, 40 3-4 40-0 33-9 | 2-56 | 6-28 j 9-2 
1-35 3-38 1-08 12:5 7-0 93-0 78-0 5-96 | 46:3 43-1 
} i 
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TABLE XIV—General Loading Complex Stress Creep Tests on Magnesium Alloy at 20 deg. Cent (2 per cent Aluminium) 
Test from initial tensile stress of 3 tons per square inch. Stage period 24 hours. Creep rates measured at 20 hours. Creep strain at end of test 
] poe a 2 ais: 5 
Tensile stress | Shear stress | Axial creep | Shear creep | Axial creep Shear creep | Octahedral cepre Integrated axial Integrated shear Integrated octahedral 
¥. Ss rate | rate Strain strain strain | creep strain in | creep strain in creep strain in 
ts.i. t.s.i. x 10~*/hr. « 10 /hr. < 1o-* x 10-* | x 10-* Previous tests previous tests previous tests 
| Ca ¢ fs &. | &o x 10-* x 1o-* x lo 
3 | -— 1-5 eae “2 amr WE = _ | 2-01 | _ oa — 
3 a 0-6 1-0 Iss 0-8 } 0.96 2-4 | 1-43 — 2-01 
3 | 1-2 | 1-2 2-0 1:0 2-1 2-8 | 2-23 0:96 44 
3 1-8 2:7 5:5 2:28 5:6 5-9 3-23 3-06 7-28 
3 2-4 | 4:5 12-0 5-1 | 15:2 | 14-7 | 5-S1 8:66 13-2 
gost) Sree heat ‘ § Pe aiehe Ree, t era ys | 
TABLE XV—General ol Loading Complex Stress Creep Tests on Magnesium Alloy at 50 deg. Cent. 
Test from initial tensile stress of 2 tons per square inch. Stage period of 167 hours. Creep rates measured at 150 hours. Creep strains at end of test 
Tensile stress, Shear stress Axial creep a! cae Axial creep Shear creep Octahedral creep Integrated axial | Integrated shear | Integrated octahedral 
fh Ss rate strain | onal, strain creep strain in | creep strainin | creep strain in 
t.s.i. t.s.i. 10-*/br “ 10-* hr. x1 x 10-* previous tests | previous tests previous tests 
Ca Ce fa | = fo x 10-* x10 x 10-¢ 
2 see X ae 0-57 aya 2:63 = 3:68 | = — _ g 
2 0-4 0-33 0-25 0-99 1-03 2-42 2-63 — | 3-68 
2 0-8 | 0-36 0-5 1-47 oh Re 2-65 4 3-5 | 3-62 | 1-03 | 61 
TaBLe XVI—General siaiiiia C sites Stress Creep Tests on Magnesium Alloy at 50 aay Cent. 
Test from initial tensile stress of 1-5 tons 0d =a inch. Stage period of 167 hours. Creep rates measured at 150 hours. Creep strains at end of test 
shectiais teaocieglclced ahd ee sates SEATS: daisies —— 
Tensile stress, Shear stress Axialcreep | Shear creep Axial creep | Shear creep | Octahedral creep Integrated axial Integrated shear | Integrated octahedral 
T Ss rate rate strain | strain | creep strain in creep strain in | creep strain in 
t.s.i. t.s.i. | 10-*/hr | x 10-*/hr x 10-+ | x 10-* x x 104 } previous tests previous tests previous 
| Ca Ce fe fe fo < 10 x 10-* x 10- 
i; Se eee aa” as Ee 14 a [20 ae ” | we 
1-5 | 0-3 | 0-115 | 0-0 | 0-49 | 0-45 } 1-01 | 1-4 2-0 
1-5 0-6 0-17 0-2 | 0-75 1-16 1-5 1-89 0-45 3-01 
| 


experimental work had apparently been per- 
formed, the programme of work was arranged 
as a survey of the characteristics of certain 
of the alloys which had been used in simple 
loading creep tests at their appropriate work- 
ing temperature, with the idea in mind that 
later work might be directed towards explor- 
ing or amplifying such features as the survey 
revealed in the individual cases of particular 
materials. In accordance with this approach 
to the work a small but adequate number of 
tests were made on each of the three materials. 

Four tests were made at 450 deg. Cent. on the 
0.2 per cent carbon steel, three of these (from 
initial tensile stresses of 8-4, 7-2 and 6 tons 
per square inch) were of seven days stage 
period, and one (from 7-2 tons per square 
inch initial tensile stress) of one day stage 
period. Three tests were made on RRS59 
aluminium alloy at 150 deg. Cent., two (from 
5 and 4 tons per square inch initial tensile 
stress) were of seven days stage period, and 
one (from 5 tons per square inch initial 
tensile stress) of one day stage period. On 
this same alloy at 200 deg. Cent., two tests 
(both from 3 tons per square inch initial 
tensile stress) were made of seven days stage 
period. In the case of the magnesium alloy 
three tests were made at 20 deg. Cent., two 
of which (from 3 and 1-35 tons per square 
inch initial tensile stresses) were of seven 
days stage period, and one (from 3 tons per 
square inch initial tensile stress) of one day 
stage period. At 50 deg. Cent. on this same 
alloy two tests of seven days stage period 
were made from respectively 2 and 1-5 tons 
per square inch initial tensile stress. 

In general, each series of stages in a par- 
ticular test was concluded when it appeared 
likely that further stages would not produce 
creep characteristics of a purely primary 
nature. In this initial investigation into this 
field of research, it was felt that simplicity 
and clarity of results would most likely be 
achieved if the investigation were limited to 
primary creep conditions, and not extended 
to conditions where accelerating creep arose. 
In all series of tests the load level was 
continually increased, and no unloading 
occurred. Any equations derived from the 
work are accordingly uniquely applicable 
to loading, and loaded conditions only. 


RESULTS OF TESTS 


The whole of the results of the tests made 
in the course of the investigation are given 








in Tables Ill to XVI, and in Figs. 2 to 15. 

In Tables III to XVI axial and shear creep 
rates measured at 150 hours or at twenty 
hours, and the corresponding individual and 
integrated axial, shear and octahedral strains 
are given. In Figs. 2 to 15 the actual creep 
strain-time curves of axial and shear creep 
strain during the succession of stage tests are 
shown. The remainder of the tables and 
figures relate to the comparison of the test 
results with predictions of certain well-known 
** mechanical” theories of creep, and with 
analytically derived equations which it 
appeared possible to the authors might repre- 
sent the basis of the behaviour of the materials 
in the tests. 


DISCUSSION OF THE RESULTS OF TESTS 


It has been stated in the introduction to 
this paper that in complex stress creep tests 
under simple loading conditions, all the 
materials concerned in the present investiga- 
tion were well represented by equations of 


Axial Creep Strain 








the general form : 
Cy = AF (J )Sy Ht) 


(the components of the equation being 
defined in the introduction). For a tension 
torsion system 7, S, the corresponding unit 
axial and shear creep rate equations become 


Ca=4AF(J,)[T HO) 


c= 2AF(J,)[S}4(0). 


In contemplating an analytical approach 
to the representation of the complex stress 
creep of these metallic alloys under general 
loading conditions, the above-mentioned 
equations may accordingly reasonably be 
taken as the starting point. 

Three major possibilities appear to arise. 

(1) The equations may be used directly 
in their present form. 

(2) They may be used in their present 
form, but in effect as a “ tool” in the service 
of an added theoretical proposition. 

(3) The equations though retaining the 


Curves shown ore of form of initial tensile creep test. 












































STAGE | STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 STAGE 7 
T=7:2tons/in.2 | T=7-2tons/in.2 | T=7-2tons/in.2 | T=7-2t0ns/in.? | T=7-2tons/in.? | T=7-2t0ns/in.? |T=7-2 tons in.? 
$=0 tons /in,? S=1-2tons/in.2 | S=2:4tons/in.? | $=3-6tons/in.? | $=48tons/in.? | S=6Otons/in. |$=7:2 tons in.? 

'o 30} 6} 30} 30} 30} 30}- 60} 
¢ 15} 3} 1S} 15} iS} 1S, 30} 
o Fee ye vee 
0 10 20 30 0 10 20 30 0 10 2030 0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30 
Time — hours 
Shear Creep Strain Curves shown are of form of initial tensile creep test. 
STAGE 2 STAGE 3 STAGE 4 STAGE 5 STAGE 6 STAGE? 
T=7:2tons/in.? 4 T=7-2tons/in?  T=7-2tons/in.? » T=I-2tons/in? » T=7-2tons/in.? » T=7-2tons/in? 
S=1-2tons/in.? | $=2-4tons/in.? | $=36tons/in? | $=48tons/in.? | $=60tons/in.2 | $=7-2 tons/in.? 
15} 1S} 30} 60} {50} ! 
v 
Ss 
= 10} 0} 20} 40} 100} 100} 
$ 
5 Ss 5 10} 20}. 50} 50 
0 10 20 30 0 10 20 30 0 10 2030 0 10 20 30 0 10 20 30 0 10 20 30 
Time — hours 
Fig. 5—General loading complex stress creep tests on 0-2 per cent C steel at 450 deg. Cent. : initial tensile 
stress 7:2 tons per square inch. Stage period 24 hours 
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basic elements of those cited above, undergo 
some modification in form to be applicable 
to a particular stage of a general loading test 
in virtue of their stress strain history cor- 
responding to previous stages. 

In what follows certain uses of the equations 
in accordance with the general possibilities 
outlined above are discussed, and at a later 
stage in the paper the support given to such 
ideas by the experimental data is examined. 

In regard to the possibility (1), it has been 
pointed out by several authors that equations 
of this type are capable of yielding a number 
of solutions corresponding to rearrangements 
of the basic equation rendered possible 
by performing various mathematical processes 
of a simple nature. 

In the Appendix an outline of these pro- 
cesses is given for the unit axial and shear 
creep rates and strains of the tension torsion 
system applied to these tests. Here it may 
simply be stated that apart from the current 
form, viz., 

(a) Cy=AF(J)SyHt) 
the equations may be rearranged to give 
forms 
FLAFU,)Sy) 

f (ey) 
where ey is the creep strain, and 


(6) Cy= 


_FulAF SG HO 
a ae 

For the case of simple loading creep these 
equations are precisely equivalent, and give 
the same results. If, however, they be used to 
link the results of, say, complex stress creep 
tests with complex stress relaxation tests, 
they may be expected to give different 
predictions. Equally if applied to general 
loading complex stress creep data, they would 
again differently predict the course of creep 
from stage to stage of the tests. 

The object of the present inquiry is to 
ascertain whether in regard to general 
loading complex stress creep tests on the 
current materials, any of the several types 
of equation noted gives a prediction in 
line with the experimental results. The 
three equations (a), (b), and (c), of course cor- 
respond to the three “ mechanical ”’ theories 
commonly termed, “Age Hardening,” 
“Strain Hardening,” and “* Combined Age 
and Strain Hardening.” The first of these 
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Curves shown are of form of initial tensile creep test. 
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Fig. 7—General loading complex stress creep tests on RR59 aluminium alloy at 150 deg. Cent. : initial 
hours 


tensile stress 4 tons per square inch ; 


theories simply expresses the idea that the 
creep rate is dependent only upon the current 
stress and the time at operating temperature 
whatever the path by which the stress is 
reached. The second in effect states that 
the creep rates depend only on the current 
stress and strain, however the stress be 
reached. The combined strain and time 
hardening theory indicates that creep rate 
is dependent upon stress and both creep 
strain and time however the stress be reached. 
On the basis of these equations the course 
of creep strain from stage to stage of a 
general loading test can be predicted as is 
indicated in the Appendix. Accordingly 
in the analysis of the results obtained the 
unit axial and shear creep strains are com- 
pared with corresponding strains predicted 
on the basis of an assumption of each of the 
above theories. 

In regard to the possibility (2) that the 
basic equations might be used in an unaltered 
form, but in effect as a “ tool ’’ in the service 
of an added theoretical proposition, it is 
to be noted that in recent years one or two 
authors have advocated extension of the 

Boltzmann superposi- 











stage period 167 


Boltzmann) simply applied to an elastic creep 
Strain of unit stress dependence, to the case 
of permanent creep strain of (in general) 
more than unit stress dependence. The 
theory is well adaptable to the case where 
spontaneous changes in stress level are made 
during the strain history, as in the present 
general loading tests. The basic assumption 
of the superposition theory is that for each 
element of loading, a corresponding element 
of creep strain continues uninterrupted to the 
conclusion of all stages of the test, the total 
creep being the sum of all such elements. 
For example if a stress o be added at time /, 
and if creep strain be proportional to powers 
of stress and time, then the creep strain due 
to o which occurs is ¢=Ko" (ty—t)* where 
ty is the final time of reference. 

If several operations involving the addition 
of elements of stress o,, o,, &c. occur then 
the total creep strain is 


0 
<e= | UKoy"ty -o|. 
ty 


In the Appendix the application of such 
processes to the estimation of axial and shear 











hath Crab avetn Cierves shown ore of form of initiol tensile creep test. tion theory which strains in the present tests is indicated. 
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Axial Creep Strain Curves shown are of form of initial tensile creep test. Axial Creep Strain Curves shown are of form of initial tensile creep test. 
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Fig. 9—General loading complex stress creep tests on RRS5S9 aluminium alloy Fig. 10—General loading complex stress creep tests on RR59 aluminium alloy ¢ 
at 200 deg. Cent.: initial tensile stress 3 tons per square inch; (first test) at 200 deg. Cent. : initial tensile stress 3 tons per square inch ; (second test) 3 
stage period 167 hours stage period 167 hours q 
, eas § 
general loading tests, although retaining the Axial Creep Strain Curves shown are of form of initial tensile creep test. temperatures. Obvi- 4 
elements of the basic equations, undergoes 6 STAGE! g| STAGE2 | ‘STAGES 4| STAGES 6} STAGE 5 ously the effects of any ; 
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one of the authors, it was noted that the ¥ retin is dependent in general 
form of equation on the period the 
Cy=AF(I2)SyHY) 01000100. 0 1000 1000 100 200 poner Ae — . 
expressing the results of simple loading Time — hours rayggers i 
creep tests was In fact a relatively simple Shear Creep Strain Curves shown are of form of initial tensile creep test. expected to remain 
variety of the Prager? general stress strain STAGE2 STAGE 2 STAGE 4 STAGE 5 
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5 eae Accordingly it is 
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Pea, Toe e Me , ree cape that the modification of 
where Ty is the deviation of the square of the 0 We 8 RR Po A a eee one function G in the 
stress deviation,’ Piya, 7, and qo, 43) are Tame <- hows Prager equation by 


simply stress functions in J,, and J; (J, Fig. 11—General loading complex stress creep test on magnesium alloy at 20 strain history, might 
being the third stress invariant—4(Sy. Sj. 98 Cent. + initial tensile stress 3 tons per square inch ; stage period 167 hours be of coceag tlie 
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state of the material simply depends upon Anval Creep Strain Curves shown are of form of initial tensile creep test. 
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according as thermal softening is inappre- 
ciable in its effects, balances strain hardening, 
or finally overtakes any potential strain 


Mabe object of the present article is, of 


Axial Creep Strain. 
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behaviour of the mat- +of 
erial arising from the 
generalisation of the 
complex stress system, 
with, however, the re- 
striction that such 
examination be not 
extended to the effects 
of the generalisation 
of the stress system on 
the onset of tertiary 
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or 
(6) G=[AF(J)—S(ey)] 
do not appear unreasonable as an initial 
possibility. 
Since hardening of the matetial leading to 


Curves shown ore of form of initial tensile creep test. 
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fracture. By suitable 

selection of test tem- 

peratures it was hoped 4 
to obtain some indi- 
cation of the modifica- 
tion produced in G 
under circumstances 
where prestrain fulfills 
its general function of 
reducing creep rate, 
and also possibly 
where such reduction 
was trivial. The. third S 
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case mentioned in pre- 010 20 30 0 10 
vious 9 = geod in 

which definite soften- " 

ing and presumably eS ee and ee 
increase of creep rates 

above those which would be predicted by 

the virgin material simple loading complex 

stress creep equations was not considered 

to be part of the present investigation. 

In this connection it must be emphasised 

that the simple loading complex stress 

equations used were quite definitely re- 

stricted in validity to limited periods of 
time, and accordingly the total length of 
any general loading test had to be restricted 

to lengths of time reasonably in the neighbour- 

hood of these. 

In what follows, an approach is outlined 
to the problem of framing suitable Prager 
type equations to represent the effect of 
strain history on the function G. In general, 
such strain dependence might be expressed 
in two possible manners. 

(a) Generally, by means of the invariants 
I,, 1,, of integrated creep strain (or pre- 
sumably creep plus plastic strain where this 
latter occurs), taking place previous to 
the current stage of the test. This is precisely 
equivalent in nature to the dependence of 
G in terms of stress on the invariants J., J3, 
and simply in effect states that the effect 
of strain history on the creep rate is generally 
a function of all principal integrated creep 
strains in each successive stage of the test. —__ 

(6) By means of the unit integrated creep 
strains previous to test in the specific plane 
of reference i.e. cy integrated. 

In case (a) in view of the fact that the 
virgin material showed a relatively simple 
stress dependence on J,, and not on both 
J,, and J;, it may initially be hoped that the 
dependence upon prestrain might be ex- 
pressed simply in terms of the second strain 
invariant /,, or equally well by integrated 
octahedral creep strain ¢9=?/v3V J,. 

In the case of both approaches the strain 
would on general grounds be expected to 
produce an increased resistance to creep, 
and a lowering of the value of Cy for a 
specific stress system compared with the 
same system for virgin material. 

Thus the simple forms 


(a) G=[AF(J)—fU)) 


0 20 30 0 10 20 3 0 10 20 30 

Time — hours 
complex stress creep tests on magnesium alloy at 20 
stress 3 tons per square inch ; stage period 24 hours 


reduction of creep rate is likely on general 
grounds to be related to the work performed 
during the course of the respective strains, 
it would not be surprising to find V/, or 
ey involved as power functions of exponent 
nor widely differing from unity. 

Corresponding to the equation 

(c) Cy=[(AF(J2)—f(L SiO 
the equations for the unit creep rates are 

Cx=4[AF(J.)—f (1) (or—9,) —(6,—6,)} (1) 

and two similar terms Cy and Cz 
Cxy= JAF) —f UNH 
and two similar terms Cyz and Czx. 

For the tension-torsion stress systems 
employed in the current experimental work, 
ViZ. 6, =T, oy=0,=0, and try =S, tye=*-2 =0. 

The unit rates Cx and Cy become the 
measured axial rate Ca, and shear rate Cc 
given by 


Ca= #{AF(J,)—f(1) [THO 
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Fig. 14—General loading complex stress creep tests 
on magnesium alloy at 50 deg. tial tensile 
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and 
Ce= 2{AF(J2)—f Uy) 1S). 
Similarly for the equation 
(d) Cy=lAF(J2)—Sep USy Ho). 

The experimentally measured axial, and 

shear creep rates correspond to the equations 
Ca=4AF(J,)—f a) UT (0) 
Cc=2[AF(J.)—f (e) USIA(1). 

Itis to be noted that equations of the type (d). 
correspond with some change of volume of 
the material since =C,y#0. On _ general 
grounds this fact suggests immediately that 
these equations are probably the less likely 

Axial Creep Strain. Curves shown are of form of initial tensile creep test. 
STAGE | STAGE 2 STAGE 3 
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Sheor Creep Strain. Curves shown are of form of initial tensile creep test. 
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Fig. 15—General loading complex stress creep tests on 
magnesium alloy at 50 deg. Cent. : initial tensile stress 
1-5 tons per square inch ; stage period 167 hours 


of the two types to represent the results, since 
where information has been available, it 
appears to indicate that quite considerable 
creep strain can occur without appreciable 
change of density. 

Having determined the form of F(J,) from 
the family of tests available, in all cases for 
the virgin material, the axial and shear creep 
rates are determined for each current stress 
system at a particular stage of the general 
loading test, making use of the equation for 
virgin material. 

C= [AF (J) MSG. 

The ratio 


Creep Strain x 1075 





nN 
So 


Creep Strain x 10-5 
Ss 














Ca (experimental) 
Ca (on the basis of virgin material equation) 
and 
Cc (experimental) 
Ce (on the basis of virgin material equation) 
are then derived for all stages of the test. 
Suppose either of the above ratios has the 
value K, so that for the actual experimental 
material at this stage, in effect 
Cy = K{[AF(J USO) =[A’ FJ) TSO. 
Then 
K=A’/A. 
Now, since for the modified material 


we have /f(/,) or ; (ey) has the numerica 
value of [A-A’] F(J,) = A[l — K]F(J,), whence 
for particular stages of all general loading 
tests values of f(/,) and f(y) corresponding 
to axial and shear strains can be estimated and 
plotted against the integrated values of the 
quantities ¢, or V/, and ey. 

In such plots, if either of the above equa- 
tions represent the behaviour of the material, 
the values of f(/,) or f(ey) for both axial and 
shear strain, and for all stresses should be 
upon a single continuous curve. 


(To be continued ) 
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Queen Elizabeth Dock, 
Falmouth 


A dry dock large enough to accommodate tankers ef 85,000 
tons has been constructed at Falmouth, and is shown at an 
advanced stage of construction on the right. 
virtually cut from solid rock, its length being 85Oft, and its 


width at the entrance 130ft. 


nowadays provided at a ship-repairing dock have been 
installed, but in addition there is one innovation. Bilge blocks 
can be traversed and elevated by hydraulic machinery, 
according to a setting-out which will suit the next ship to be 
docked. There are thirty-six of these blocks installed in the 
dock floor, each of which will take a load of 1000 tons ; they 
can be positioned while the dock is “* wet.”’ The work includes 


a large underground pumping station. 


HE Queen Elizabeth dry dock at Fal- 

mouth is due to come into service this 
month. The dock is a large one, capable of 
docking tankers up to 85,000 tons dead- 
weight. Its principal dimensions are listed 
in the table, and it is shown nearly completed 
in the accompanying illustration. The dock 
is owned by the Falmouth Dock and Engineer- 
ing Company, Ltd., and Silley, Cox and 
Co., Ltd., and these firms carried out its 
design and construction. 

The dock has been excavated from solid 
rock ; a high cliff had first to be excavated, 
and then the dock itself. The rock spoil was 
used for reclamation on the dock estate. 
These site conditions contrast strongly with 
the problems generally associated with dry 
dock construction, involving water-bearing 
ground, and very poor soil materials. 

The dock is well-serviced for carrying out 
repair work. Ancillary work has included 
the construction of an underground pumping 
station which controls the new dock, and 
three existing ones besides. However, the. 
feature which will probably attract greatest 
interest is the installation of traversing bilge 
blocks. The size of the dock is such that 
small ships—that is below the range of 
65,000 tons deadweight which is best suited 
to the dock—could not be supported by the 
usual timber shores. Hydraulically-con- 
trolled bilge blocks set in the floor of the 
dock can thus be traversed and elevated to 
suit the shape of the particular ship which is 
to be docked. 

This operation of setting the bilge blocks 
hydraulically is carried out from a control 
station on the altar. It can be done while 
one vessel is leaving and another entering the 
dock on the same tide, without dewatering 
the dock. 

The blocks can be traversed under water 
for a distance of 25ft by operating a hand- 
wheel in the control station. The position of 
the block from the centre line of the dock can 
be read on an indicator on the control panel. 
Vertical movement of the block is obtained 
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It has been 


pneumo-hydraulically by a vaive on the 
control panel. Zero and contact positions 
with the ship’s hull are indicated on the panel 
by a green and red light, respectively, and a 
height indicator graduated in eighths of an 
inch over a range of 9in shows the elevation. 
There are thirty-six blocks, eighteen on each 
side of the dock, spaced approximately 33ft 
apart. The spacing and numbers are designed 
to cover the extent of the “flat” of the 
bottom of the largest vessels to dock, but 
they can also accommodate two smaller 
ships in line ahead. The area of timber on 
the top of the bilge block has been chosen to 
give adequate support to the vessels’ outer 
bottom plating panels, and the traversing 
distance scheduled for each ship will ensure 
supporting the ship under a main longi- 
tudinal bulkhead or girder. 

Each block is designed for a load of 
1000 tons. Together with their control 
arrangements, they were designed by the 
owners, using equipment supplied by the 
Climax Rock Drill Engineering Company, 
Ltd., and Holman Brothers, Ltd. 

Cast iron keel blocks 4ft 9in high are fitted 
on the centre line of the dock over the full 
length of the dock floor. They are spaced 
2ft 6in apart, centre to centre, except at the 
entrance and the head where, for a consider- 
able distance, they are not only very closely 
spaced but are tied to the dock floor in pier 
formations. This precaution has been taken 
to resist the severe loading conditions 
imposed on keel blocks when a ship is 
docked with trim, i.e. she is either drawing 
more water aft than forward, or vice versa. 

A total of 370 keel blocks is installed and 
each one weighs 24 tons. A keel block is 
composed of three separate cast iron pieces, 
the centre piece being a wedge having a 
taper which is self-locking under com- 
pression. Best quality English oak has been 
used for the top timber. 

The accompanying table also lists the 
installation of pumps in the pumping station. 
The dock can be flooded in one hour by 
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opening two 8ft diameter power-operated 
equilibrium valves. The three main pumps 
can dewater the dock in less than three hours. 

The dock gate—it is hinged at sill level 
according to the now well-known “ Box” 
design—is considered to be the largest of its 
kind. It is 134ft wide by 40ft 3in high by 
9ft 6in thick. It has rubber seals, and is 
operated by an 85 h.p. electric winch with 
automatic slack rope control which is 
situated in the pumping station. The gate is 
controlled from a button on the altar, which 
actuates the winch. The gate was supplied 
by Sir William Arrol and Co., Ltd. 

The principal dock cranes are a travelling 
crane of 48 tons capacity and two 10-ton 
cranes. 

_ Other services installed at the dock include 
six electric capstans each capable of giving a 
16-ton pull. In the service culverts there are 
mains for fresh water, ballast water, steam, 
compressed air, oxygen, acetylene, a.c. and 
d.c. electricity, and telephones. The culvert 
Opens out into service bays at every. 100ft, 
directly accessible to the single altar which is 
8ft below the coping. 








Principal Dimensions of the Queen Elizabeth Dock 
Length, ft Ee ae ee a RE i a 
Width between side walls,ft... ... 0.0. ... .. ws 136 
MERON Rs Se ee ca oer 
Depth over sill at H.W.O.S.T., ft Séa\ Seek” lenle << aes oa 
Depth over sillat L.W.O.S,T., ft... 6... sue ee 2 

Materials in construction 

Rock excavation from cliff, cubic yards ... ... ... 
Rock excavation from graving om, cubic yards ... 300,000 
Concrete, cubic yards 40.0... sce cee tee tenes 70,000 
Steel reinforcement (approximately),tons ... ... ... 650 
eet SE eaeee, ane One ie 
Steel in“ Box’ gate,toms ... ... 1. sss cos vce $00 

Pump house plant 

Pumps No.) Size, |B.h.p.| Gal- | Tons | Head, 
in j|motor | ions per ft 

per hour 

| minute 

a ee 3| 48 | 650 | $3,500 | 14,500 

ee sae ge 2{ 20 | 100 7,500 | 2,000 50 

Ballast ... ... ... i 20 | 480 7,500 | 2,000 | 150 

on ee ee ee 1 i2 20 1,875 500 | 270 

Cooling water for; 1 174 320 86 | 100 
air com; 

Pump house drain-| 1 24 24 75 20; 4 
age 
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LETTERS AND LITERATURE 


Letters to the Editor 


he 
CW Sen i enn nenee fr § opinions of our 


“ THE SPIRIT OF ENGINEERING ” 


Sm,—Mr. Clausen has made a notable 
contribution to the subject of engineering 
culture, in his lecture to the Institution of 
Engineering Designers, as reported in your 
issue of June 20, 1958. 

It will readily be agreed that engineering 
is an important part of the foundations of 
our prosperity, our safety and our cultural 
development, and I agree with the lecturer’s 
remarks on the need for a better integration 
of the various aspects of engineering know- 
ledge to ensure the steady development of 
our civilisation in an orderly way. This 
integration is a responsibility of engineers all 
over the world, as it is independent of any 
false limitations arising from national intro- 
spection or geographical boundaries. 

How do we, as engineers, set about putting 
our house in order ? It is often easier to 
uncover our errors than it is to propose a 
remedy—the object of my letter, is however, 
to suggest a few ideas for consideration. 

During recent years it is noted, with regret, 
that scientific knowledge is being subordi- 
nated to a political control, it has lost some 
of its international freedom, the same is also 
true of engineering knowledge, the difference 
being that the economist, the accountant, 
the secretariat, the financial interests, have 
taken charge of the growth and distribution 
of engineering knowledge. This may be the 
cause of the widespread lack of interest in 
the cultural development of engineering. 
Engineers are not adequately represented at 
the top, i.e. on the seats of learning and 
boards of management. 

Mr. Clausen has put his finger on some of 
the weaknesses and has pointed out some 
ways of remedying the bad effects. What I 
think he may be seeking to establish is an 
appreciation or awareness in the minds of all 
intellectual men and women of the “ spirit 
of engineering,” as distinct from the “ mecha- 
nics of engineering,” an intelligent awareness 
of that. dynamic inspiration which is the 
source of all progressive activity. In a 
greater or lesser degree, the functions of 
engineering cover nearly all the activities of 
man. Mr. Clausen’s lecture will have 
started a chain of thoughts in many people’s 
minds concerning the possibility of uncover- 
ing some basic root-notions which are 
already embodied in the culture of engineering 
knowledge, which would form the seed-plot 
in which engineering culture would grow. 
Most of the arts and some of the sciences 
and many of the religions of the world have 
such a seed plot, out of which all subsequent 
development has grown. 

Take music. The seven notes, operating 
within a four-dimensional calculus of tone, 
rhythm, melody, harmony, is the basis of all 
music ; it is the government and system of 
all musical composition. 

Take mathematics. The ten digits operat- 
ing within a four-dimensional calculus of 
addition, subtraction, multiplication, division, 


is the basis and principle upon which all 
subsequent calculations are based ; it is the 
rock upon which all culture in mathematics 
rests. 

Take painting. The seven colours of the 
rainbow operating within a four-dimensional 
calculus of revelation, translation, reflection 
of the revelation, subjective interpretation of 
the revelation, is the foundation of all works 
of art and artistic culture. 

Take religion. The symbolism of the 
Days of Creation outlined in Genesis, 
Chapter I, and the first three verses of Chap- 
ter II, operating in a calculus of Revelation, 
Translation, Christianity and scientific being, 
is the basis of all the subsequent Bible stories 
and of our understanding of evolution and 
Christian civilization. 

Now what does all this mean to engineering 
culture ? Why have not engineers sought for, 
found, and then applied a comparable range 
of root notions to the development of 
engineering science, the culture of engineer- 
ing, or the “spirit of engineering ’’ which 
Mr. Clausen has defined, if rather narrowly, 
as the philosophy of craftsmanship ? 

Could not this term “ the spirit of engineer- 
ing’’ be summarised as the “ practice of 
bringing ideas to fulfilment *—just think for a 
moment; there are very few ideas being 
brought to fulfilment at this very moment of 
time which do not involve a whole lot of 
engineering culture. 

Mr. Clausen has gone so far by providing 
a part of what seems to me to be required ; 
he has described and named the four-dimen- 
sional calculus of engineering culture, i.e. 
“‘the science,’ “the art,” “the industry,” 
“the finance or commerce.” It will be 
noted that there is common ground between 
the four categories in Mr. Clausen’s state- 
ment, and the four-dimensional calculus 
through which all the other arts and sciences 
operate, the common ground will be seen if 
the following four simple words were sub- 
stituted in each case: i.e. seeking, finding, 
using, being. It’s the processes we all use 
in bringing ideas to fulfilment and engineer- 
ing culture is stultified if it fails in its balance 
of these terms. 

The science—i.e. the seeking. 

The art—i.e. the finding of the way in 
practice. 

The industry—i.e. the using of what has 
been found. 

The finance or commerce—i.e. the under- 
standing of the controlling principle upon 
which all development and all achievement is 
based. 

This is obviously not the place to develop 
the details of this consideration, however : 
here are some suggestions : 

(a) That engineers of good will, all over 
the world, should devote some time to think 
about this subject. 

(6) Arising from (a), the profession should 
put forward ideas to bring engineering culture 
in line with the other basic arts. 

(c) Engineers having found and dealt with 
the present defects in our thinking and 
actions may wish to approach the educa- 
tional authorities with a view to establishing 


a basis for a better appreciation of the 
cultural activities of the engineering profes- 
sion so that students coming into the orbit 
of engineering for training may be presented 
with a higher concept of the activities, aims 
and purpose of its contribution to human 
welfare and development. 

Two points, in conclusion : 

(i) I agree with your editorial comment, 
“there is no cause for depression.” The 
British engineer has a fine understanding of 
the word quality and it comes before his 
understanding of the word quantity. 

(ii) Referring to your editorial remarks in 
the same issue on “ Women as Engineers,” 
may | suggest that the womanly qualities of 
patience, endurance, care, persistence, are 
needed and should be welcomed by all in our 


profession. 

Thank you, Mr. Clausen, for your fine 
analysis. 

Sir Charles Parsons once said: ‘* We are 


too apt to look on scientific progress as 
purely utilitarian. We forget that we merely 
harness the mechanisms of creation. We 
create nothing.” 
CHARLES OSBORNE 
Torquay, 
June 30, 1958. 


RAILWAYS INTO ROADWAYS 


Sir,—Mr. Dennis Gill’s letter of June 26, 
brings a refreshing breath of common sense 
which should help to dispel some of the fan- 
tastic notions of the Railway Conversionists. 
The photograph of congested traffic at the 
Delaware River Bridge brings vividly to 
mind a recent experience in which it took 
three hours to travel 3 miles in a queue 
crossing the bridge over the River Dee at 
Queensferry, and of waiting half the day to 
cross the Firth of Forth by the car ferry. 

To increase our dependence on imported 
liquid fuel is sheer folly. In this direction the 
decision to abandon steam locomotives and 
substitute oil engine hauled trains is as unwise 
as it is costly, albeit the step is only an interim 
measure pending the completion of electrifi- 
cation of the railways. Sir Claude Gibb’s 
paper on “ Nuclear Energy for Electricity 
Supplies’ (vide THE ENGINEER, July 4) 
clearly shows that the world reserves of coal 
and oil will be quite incapable of meeting 
alone the demands for fuel if electricity 
consumption continues to increase as it has 
done in the past fifty years. As Sir Claude 
Gibb says, in burning coal and oil we are 
using up capital. It does not seem to be 
realised that we are heading for a tremendous 
decrease in the speed of travel on the roads. 
When coal is only mined as a source of 
chemicals and is too valuable for use as fuel, 
and when the rapidly diminishing reserves of 
oil are husbanded for the same reason, we 
shall have to depend on nuclear fuel to gener- 
ate electricity and on alcohol to drive internal 
combustion engines. The use of such 
engines will be restricted to essential services 
such as tractors for use in agriculture and in 
aircraft, and for metallurgical and other 
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furnaces which must be fired with liquid 
fuel. 

It cannot be supposed that enormous areas 
of land could be devoted to the cultivation of 
vegetable products from which alcohol could 
be made on a scale sufficient to replace even 
the present consumption of liquid fuel. 
When this time comes—as come it will— 
electric storage batteries will be the only 
source of power for the vast majority of 
vehicles which will then indeed be motor 
driven. And the limitations on speed and 
range of action are such that there will be 
unprecedent restrictions on the movement 
of traffic. Unless an altogether revolutionary 
change in the storage battery is brought 
about before the inevitable restrictions on 
the use of liquid fuel are forced on us traffic 
will be driven back to the railways, which 
will then be of inestimable value. Only the 
railways can make use of electricity gener- 
ated from nuclear fuel—the only fuel which 
will then be available. 

It is indeed high time to found an “ Anti- 
Railway-Conversion League.” Is Mr. Gill 
in earnest when he says that he is willing to 
help found such a body ? 

E. B. PARKER 
Llanferres, 
Flintshire, 
July 31, 1958. 


Book Reviews 


Transistor A.F. Amplifiers. By D. D. JONés, 
M.Sc., D.L.C. and R. A. HILBOURNE, 
B.Sc. Iliffe and Sons, Ltd., Dorset House, 
Stamford Street, London, S.E.1. Price 21s. 

AT first sight it is surprising that a com- 
plete book should be. devoted to such a 
specialised topic in a rather specialised field. 
The title is perhaps a trifle modest as some 
of the subject matter has applications out- 
side the realm of pure audio frequency 
amplifier design, and with a thorough know- 
ledge of the principles and practice contained 
in this book, a circuit engineer is well 
equipped to venture into other fields. The 
approach is one in which the minimum of 
algebra is employed and full use is made of 
the many valid approximations which occur 
in transistor circuit design. Such designs 
are shown not to be the fearsome things that 
the novice may suppose, but a logical and 
straightforward process. 

The book is not suitable for anyone 
coming completely fresh to the subject ; the 
introductory chapter starts by explaining 
transistor action, but does it so briefly as to 
be of doubtful value. The treatment during 
the first few chapters is rather uneven in the 
standard of its technical content, but the 
major part of the book contains a well- 
balanced treatment of the subject. The sins 
of omission and commission are small and 
the book is well printed and laid out. One 
might have hoped for a pre-amplifier design 
using transformer coupled stages, for al- 
though RC coupled stages are generally to 
be preferred, there are cases when the 
former arrangement has advantages. For 
example—the use of transformers can some- 
times result in a required amount of gain 
with fewer transistors. The way in which 
numerical values are assigned to the com- 
ponents r, and rm in the T-equivalent net- 
work does not meet with universal accept- 
ance, but the practical consequences of this 
are not likely to be serious. 

Transistor audio amplifier design is far 
from being a static art and there is a danger 
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that a book of this sort will soon become 
out of date. While there will be a need for 
revision from time to time, most of the book 
is not ephemeral and the authors are to be 
commended on producing a work which is a 
positive contribution to their subject. 


bwehr VDI-Berichte, Vol. 24, 

1957. Diisseldorf. VDI-Verlag G.m.b.H., 

Diisseldorf 10, Postfach. Price DM.28.80 

(for VDI members and subscribers DM. 

25,90). 

VDI Report Volume 24 contains the edited 
versions of twenty-one lectures and five 
contributions to the discussion of the Anti- 
Vibration Congress held in Essen on Novem- 
ber 15 and 16, 1956. In his opening speech 
before the meeting, which was attended by 
500 people, Professor Dr.-Phil. E. Liibcke, 
Berlin, outlined the organisation of vibra- 
tion research within the Verein Deutscher 
Ingenieure. 

The lectures which have now been col- 
lected in the present publication deal with 
many aspects of mechanical vibrations, such 
as problems in connection with elastically 
mounted rotors, gas turbine and compressor 
blades, magnetically excited vibrations in 
d.c. generators, model tests on brush 
holders of commutator machines, vibrations 
of the housings of electrical machinery, 
turbines and their foundations, measure- 
ments in buildings, weirs, optical and 
precision instruments, forge hammers, reso- 
nance-free piston engines, German Federal 
Railway’s work on vibrations, flexural vibra- 
tions of different order, physiological effects of 
low frequency vibrations, the basis of noise 
abatement, silencing of car and motor- 
cycle engines, ventilators and jet engines, 
the problems arising from installing machine 
tools on upper floors of buildings. 


A Guide for Industry to the Clean Air Act, 
1956. Federation of British Industries, 
21, Tothill Street, London, S.W.1. Price 
4s. 

Tuis handbook on the provisions of the Clean 
Air Act which came into full operation on 
June 1 brings up to date the Federation’s 
previous 9 ublication on this subject and 
includes the regulations which the Minister 
was empowered to make under the Act. It 
is intended as a working manual for the 
information of works managers and en- 
gineers, and therefore excludes reference to 
those provisions of the Act which concern 
only dwellings. The booklet is divided into 
three parts ; the first, on how to combat 
smoke, the second, on how to combat grit 
and dust, and a third miscellaneous section. 
Its various appendices include sections on 
the use of the Ringelmann Chart ; smoke 
density indicators; description of dust- 
arresting equipment ; relevant British Stan- 
dards ; a list of relevant Statutory Instru- 
ments ; and the names of manufacturers of 
the various kinds of equipment generally 
required. 


Construction of Graphs and Charts. By 
Professor A. S. Hall. Sir Isaac Pitman 
and Sons, Ltd., Pitman House, Parker 
oo Kingsway, London, W.C.2. Price 
5s. 

UNDERGRADUATE students are primarily 

catered for in this volume. The basic tenet 

is that the many advantages of. graphical 
presentation of data and solutions of 
problems are not fully achieved unless the 
right kind of graph is chosen. The book 
is thus an introduction to the “ technology 
of graphs.” Its subject matter is grouped 
under the headings of Cartesian co-ordinates, 
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polar co-ordinates, change of variable, 
graphical differentiation and — integration, 
intercept charts, and nomograms. The last 
subject is not treated exhaustively. 


Books of Reference 


Hydraulic Handbook. Trade and Technical 
Press, Ltd., 1-9, Tudor Drive, Morden, Surrey. 
Price 90s.—This volume, stated to be the first 
handbook of its kind devoted to the subject of 
industrial hydraulics, has been compiled by 
the editors of Hydraulic Power Transmission. 
Its first main section includes comprehensive 
notes on the principles of hydraulics. These 
notes are followed by a survey of hydraulic equip- 
ment which includes detailed of the 
construction and operation of accumulators, 
actuators, cylinders and rams, motors, pumps, 
seals, pipes, valves, fluids, controls, &c., with 
particulars of a number of interesting proprietary 
designs. Supplementing this part of the book 
are notes on the many and varied applications 
of hydraulic equipment in all branches of 
industry. 

A section of the book giving technical data 
contains a considerable amount of information 
on hydraulic circuits, tables and charts and 
symbols and formulae which designers and 
draughtsmen concerned with hydraulic equip- 
ment will find very helpful in their work. The 
information given in this handbook is presented 
in a clear concise way and is well supplemented 
with clear illustrations, drawings and diagrams. 
This *book will undoubtedly prove a very useful 
addition to the technical reference libraries of 
all firms concerned with the application and 
design of hydraulic industrial equipment. 


Ship and Boat Builder Annual Review, 1958. 
John Trundell (Publishers), Ltd., St. Richard's 
House, Eversholt Street, London, N.W.1. Price 
50s.—The review opens with a foreword by 
R, K. Anderson, the President Elect of the Ship 
and Boat Builders’ National Federation, fol- 
lowed by a survey of Shipbuilding in Denmark 
and Italy and articles dealing with such diverse 
subjects as: the effects of gearing, American 
boat building, craftsmen and craftsmanship, air 
conditioning, improvement of fishing boats and 
small craft in Japan. There is a pictorial review 
of craft constructed in 1957 and a table of 
launches for the same year. A directory gives 
lists of builders at home and abroad, including 
facilities at the British yards, and this is followed 
by specifications of engines manufactured by the 
leading manufacturers. In the next section are 
given the specifications of paints as supplied by 
individual manufacturers and then there is a 
directory of marine fittings linked with names of 
makers, the addresses of whom are listed in 
another index. Data concerning different woods 
are recorded and also the suppliers of various 
materials, while another directory deals with yard 
equipment. Finally there are lists of consultants, 
associations, fleet owners, harbour authorities, 
yacht clubs and commercial diplomatic officers. 
A welcome innovation this year is the introduc- 
tion of guide cards which make for easy reference 
to the various directories. 


Books Received 


Electrical Who's Who, 1958-59. Electrical Review 
Publications, Ltd., Dorset House, Stamford Street, 
London, S.E.1. Price 27s. 6d. 

Colliery Year Book and Coal Trades Directory, 
1958. Lliffe and Sons, Ltd., Dorset House, Stamford 
Street, London, S.E.1. Price 40s. 


ewe aoe and Buildings. By P. H. Parkin 
and H. R. H hreys. Faber and Faber, Ltd., 24, 
Russell Bcueea! don, W.C.1. Price 70s. 


Glass-Melting Tank Furnaces. By Rudolf 
Gunther. Society of Glass Technology, Thornton, 
Hallam Gate Road, Sheffield, 10. Price 60s. 

An Introduction to the Theory and Practice of 
Semiconductors. By A. A. Shepherd. Constable and 
py ig 10, Orange Street, London, W.C.2. Price 

wen ge ee and Drawing — Practice. 











a a 
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The electrical drive for a new winding 
gear on the Great Orme Railway at 
Llandudno has recently been installed 
by the English Electric Company, Ltd., 
to replace the steam engine drives 
originally installed when the railway 
was opened in 1902/3. it is a rope- 
hauled tramway, 3ft 6in gauge (ILLUS- 
TRATED RIGHT), from Victoria Station 
to the summit of Great Orme, in two 
separate haulages. The lower haulage, 
800 yards long with sharp curves, rises 
400ft (maximum gradient 1 in 4-4) ; 
at a half-way station passengers change 
cars for the second haulage which is 
827 yards long and rises 150ft (maximum 
gradient 1 in 10-3). On each haulage, 
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Great Orme 
Railway 


two cars are connected by cables to 
their drums, sc that one car ascends 
whiist the other; descends. The cars 
on the upper haulage are also linked by a 
third cable passing round an idle pulley 
at the summit terminus. 





There is telephonic and bell communication between the 
half-way station and the cars by an overhead wire and trolley 
poles. At the half-way station (ILLUSTRATED ABOVE) 
each drive has its drum controller, tachometer, telephone, 
bell communication, emergency stop button and hand- 
operated screwdown brake on the coupled winding drums. 
Each drive has three main safety devices : a weight-operated 
brake, held off by an electro-hydraulic thrustor when the 
power circuit is made, is applied by pushing the emergency 
stop button ; a centrifugal trip on the motor breaks the 
power circuit at 15 per cent overspeed, withdraw the thrustor, 
and there are electrical interlocks between screwdown 
hand brake “‘ power-on"’ push-button and control handle 

Annual overspeed tests, required by the Ministry of 
Transport, are done through V-belts, via a layshaft 
driving the other end of the first motion shaft of the gearbox. 
Bolts which normally couple this shaft to the brake path 
on the motor shaft extension are withdrawn and the V-belt 
drive then gives enough speed to apply the car brakes, 
while the weight-operated brake can still be applied in an 
emergency. The new drive is estimated to save about 
£1400 in a season. 
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The half-way station houses the winding gear. 
The old drive and chain-driven governor are 
illustrated BELOW. The new drive consists of 
a 125 h.p. slipring induction motor, 730 r.p.m., 
for the lower haulage, and a similar 75 h.p. motor 
for the upper, each with rotor-resistance speed 
control. The original cable drums are driven 
through new gearboxes to give drum speeds of 
about 25 r.p.m.on the lower haulage and 35 r.p.m., 
on the upper. 

All cars have screwdown brakes. Cars on the 
lower haulage also have governor-controlled skid 
brakes to bear on the concrete road at high speeds, 
with alternative hand operation. On the upper 
haulage cars have slipper brakes operating on-the 
rails. The jin diameter steel cables on the upper 
haulage run on guide pulleys exposed between the 
rails; the 1,;in diameter cables on the lower 
haulage run in conduit between the rails. 
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Recent Small Craft 


Among the smaller craft which have recently gone into service are an 80ft, high- 
speed passenger launch for Lake Maracaibo and two river tugs, one for barge 
towing on the river Thames and the other for service in Sudan. 


HIGH-SPEED PASSENGER LAUNCH 


ITH the extension of oil drilling opera- 

tions further out inté Lake Maracaibo, 
involving distances up to 75 miles, the Com- 
pania Shell de Venezuela decided to acquire 
a new launch capable of carrying up to 
sixty passengers at about 35 knots. The 
order for the new craft was placed by Shell 
Tankers, Ltd., with Vosper, Ltd., and the 
latter company prepared the design after 
on-the-spot investigations into requirements 
and conditions. A craft having a length 
overall of 80ft, by 19ft 9in breadth moulded 
and 9ft 2in depth moulded was decided upon, 
while the power plant adopted was two 
Napier “‘ Deltic”’ eighteen-cylinder two-stroke 
diesel engines each developing 1620 b.h.p. 
at 1500 r.p.m. The welded steel hull is of 
hard chine form specially designed to avoid 
slamming and provide comfortable riding 
conditions. Above the main hull is a super- 
structure of welded aluminium alloy and 
incorporating, as seen in our illustration, a 
steering position which is well forward. 
Companionways to port and starboard in 
the wheelhouse lead down from the wheel- 


house to the passenger saloon which has 
seats for fifty-six passengers, the seats being 
arranged in three rows on raised platforms, 
one to port, one to starboard and one on 
the centreline. Seats for four more pas- 
sengers are provided in the wheelhouse in 
addition to the crew of three. 


Ventilation is natural throughout, aided 
by two 8in centrifugal fans which supply the 
passenger saloon and-one 4in axial extractor 
fan for the toilet. Navigational equipment 
includes a Pye radio, one Ilin and two 9in 
searchlights and an aircraft pattern compass. 
Steering is effected through a Mathway 
electro-hydraulic gear operating the twin 
spade rudders, which can be controlled 
manually in the event of a power failure. 
Electrical requirements are met by a 1-S5kW 
24V d.c. Lister generating set floating a 
battery of 130A hours capacity at a ten- 
hour rate. In addition there is a 3-25kW 
generator driven from a power take-off at 
the forward end of the starboard main 
engine. A total of 1220 gallons of fuel is 
carried in two tanks each of 540 gallons 
capacity placed to port and starboard at the 





High-speed passenger launch on speed trials 
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Launch tug ** Haris ”’ 


forward end of the engine and a reserve 
tank of 140 gallons capacity sited on the 
centreline at the aft end. This quantity of 
fuel gives the launch an endurance of eight 
hours at 35 knots. 

The Napier “ Deltic”” Mark 18-25K engines 
installed are a commercial version of the 
engine used for naval purposes and derated 
to give longer intervals between overhauls, 
Both engines are identical, since full power 
can be transmitted in either direction, and 
drive the propellers through an integral 
reversing gearbox and Napier vee drives. 
Incorporated is a device which enables 
“astern” to be selected from “full speed 
ahead” so that it is possible for the launch to 
come to rest in about two boat lengths. The 
machinery has fully automatic starting equip- 
ment and is controlled from the wheelhouse. 
The engines have a bore of 5: 125in by a stroke 
of 7-25in by 2 and a compression ratio of 
16:4 to 1, the brake mean effective pres- 
sure being 80-9-lb per square inch with the 
engines developing 1650 b.h.p. at 1500 r.p.m. 
continuous rating. The corresponding brake 
mean effective pressure at a maximum 
power of 1815 b.h.p. at 1550 r.p.m. (one 
hour rating) is 86-1 lb per square inch. The 
specific fuel consumption is 0-3861lb per 
brake horsepower per hour. 

On official trials the launch attained a 
maximum average speed of 37-35 knots over 
the measured mile. 


Two RIveR TuGs 


The Thames Tug and Lighterage Company, 
Ltd., has recently added new building to the 
maintenance work usually carried out at its 
Brentford yard. For its own lighterage 
business on the river Thames the company 
has constructed a tug which has a waterline 
length of 43ft by 13ft 6in breadth moulded 
and 6ft depth moulded, the draught aft being 
5ft 6in and the loaded displacement 34-5 tons. 
Of round bilge form the tug named “ Black- 
boys’ and shown in our illustration, has 
been built of heavy scantling steel while the 
fenders, carried in steel saddles are of 12in 
diameter rubber, moulded to shape and 
fitted at bow and stern. Vickers-Armstrongs, 
Ltd., supplied the hand hydraulic steering 
gear and both the stern gear and propulsion 
motor were provided by John I. Thorny- 
croft, Ltd. The Mark RZ6 diesel engine 
has six cylinders of 4-75in bore by 6: Sin 
stroke and a maximum brake mean effective 
pressure of 89-5lb per square inch and 
is a four-stroke unit with direct injection. 
The engine, which is fresh-water cooled 
with an external heat exchanger, is rated 
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b.h.p. at 1 r.p.m. and drives 
bladed bronze propeller through a 
1 reverse reduction gear. On trial 
an average speed of 8-9 
nd recorded a bollard pull of 31-5 
1 r.p.m., while turning circles to 
and starboard were completed in 41 
40 seconds respectively. With the engine 
reverse the tug was brought from full 
to rest in 18-7 seconds. In service the 
will be used mainly for towing up to six 


second vessel completed recently by 
y is the steel launch tug “ Haris,” 
illustrated on page 221. It measures 30ft 6in 
the waterline by 10ft beam by 4ft 9in 
moulded depth and has a draught aft of 3ft 
and a loaded di tof 10tons. The 
hull, built of steel, is of single chine design 
and is propelled by a Thornycroft RNR.6 four- 
stroke, direct-injection fresh-water-cooled 
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Marine Turbine 


ECENTLY Weir Valves, Ltd., held a 

demonstration of the marine turbine 
control valves and emergency control 
systems which have been designed by the 
company. The demonstration took place at 
the works of Drysdale and Co., Ltd., Yoker, 
following proving trials at the works of 
G. and J. Weir, Ltd., Cathcart. 

Where high temperatures are involved or 
where adequate lubrication of moving parts 
cannot be maintained the principle of sim- 
plicity is essential to ensure a high degree of 
reliability and efficient operation. With this 
in mind care has been exercised, in the design- 
ing of the marine turbine control valves, 
to avoid cumbersome and complicated forms 
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diesel engine, with external heat exchanger, 
having six cylinders of 4-12in diameter by 
6in stroke and a maximum brake mean 
effective pressure of 92-5 Ib per square inch. 
The engine which has a normal brake horse- 
power of 76 and speed range of 450 to 1600 
rp.m. has been derated to 65 s.h.p. at 
1300 r.p.m. to suit local tropical condi- 
tions and drives a three-bladed propeller 
of 30in diameter by 24in pitch through a 2 
to 1 reduction gear. Running free the tug 
reached a mean speed of 8 knots and turn- 
ing circles of two lengths in diameter were 
completed in 28 seconds while the average 
time, with and against the tide, taken from 
full ahead to point of gathering sternway was 
144 seconds. On bollard trials a pull of 
15 cwt was recorded with the engine develop- 
ing 49 s.h.p. at 1000 r.p.m. Both tugs were 
designed by Courtney, Hughes and Partners, 
Ltd. 


Control System 


and produce a unit which is simple, effective, 
accessible and reliable. Nevertheless, the 
valves are robust and have an internal form 
which provides maximum flow without 
turbulence and with minimum pressure drop. 
The mating surfaces of valve seats and heads 
have “ Stellite ’’ deposited upon them by a 
welding process to ensure steam tightness, 
trouble free service and long life, and the 
stainless steel valve spindle is carried in 
bushes and passes through a deep stuffing 
box packed with a heat-resisting, mica 
lubricated material. Swing bolts hold a com- 
bined gland and drip tray in position. The 
range of valves includes a self-closing and 
emergency stop valve, ahead and astern 
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mancuvring valve, and an astern double 
shut-off valve. 

In the self-closing and emergency stop 
valve steam from the inlet side is admitted 
to the piston chamber through orifices to 
create an approximately balanced condition 
when the outlet connection is closed. Loss of 
lubricating oil pressure, overspeeding of the 
turbine, excessive movement of the turbine 
rotor, loss of vacuum together with the 
operation of the emergency hand lever result 
in the opening of the outlet and this disturbs 
the balance of pressure on the piston causing 
the automatic closure of the valve. The 
closure, which is controlled and cushioned, 
is effected without shock and when the 
causes of closure are rectified the valve, being 
self-restoring, returns to its original operating 
position. 

The manceuvring valve incorporates a 
main valve head containing a pilot valve to 
which is connected the operating spindle and 
having a skirt which provides sensitive con- 
trol of steam flow at initial opening and final 
closing. Steam is admitted to the piston 
chamber and then through orifices into the 
annulus surrounding the auxiliary valve 
when the valve is closed. When opening the 
valve an initial movement of the spindle 
opens the auxiliary valve and steam then 
flows through the centre port in the main 
valve head into the discharge main to create 
a condition of approximate balance so that 
further movement can be made with little 
effort. The astern double shut-off valve is 
of globe pattern and, like the manceuvring 
valve, has a skirt on the valve head which 
gives sensitive control of steam flow. 


EMERGENCY CONTROL SYSTEM 


Our line drawing shows a diagrammatic 
arrangement of the emergency control sys- 
tem which has been designed to close the 
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Diagrammatic arrangement of emergency control system for main steam supply 





Aug. 8, 1958 


main steam supply should certain emergencies 
occur, most of which have been mentioned 
already in the notes upon the emergency stop 
valve. The system is interlocking and until 
the cause of the shut down has been corrected 
the turbine cannot be started again although 
provision is made for over-riding the inter- 
lock should conditions so warrant. There is 
a master controller which has to be reset 
after the cause of tripping has been rectified 
so that the system has a high degree of safety. 
When a trip occurs the lubricating oil supply 
to the system is cut so that the maximum 
amount of oil is available for the turbine 
bearings. Similar protection for the bearings 
is provided in the event of a fracture occurring 
in the oil piping of the trip system. Arrange- 
ments allow for the maintenance of the units 
in the system without stopping the turbine. 
The action of the system, which works in 
conjunction with the self-closing and emer- 
gency stop valve, in an emergency is to 
open the auxiliary steam valve A on a 
master controller B and so allow steam to 
exhaust from the underside of the piston in 
the emergency steam stop valve to cause its 
automatic closure. All oil to the control 
system units flows via the master controller 
and is shut off there when the auxiliary valve 
opens. The master controller consists of a 
piston which is pressed down to close. the 
auxiliary valve by the main lubricating oil 
pressure transmitted to it through the trip 


Pusher Tug and 
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units. The supply of oil passes through a 
ported stem attached to the piston of the 
master controller and then flows via the 
vacuum trip unit C through the restricting 
orifice D. From here it is led to the trip 
units, namely, overspeed and excessive axial 
movement trip £, remote hand trip G and 
low lubricating oil pressure trip F through 
the ports of which it passes to the top of the 
piston in the master controller. 

When any unit trips, the oil supply is open 
to drain so that the pressure in the circuit, 
after the restricting orifice, is lowered, thus 
causing the low lubricating oil trip to connect 
the cylinder of the master controller to drain 
and then the combined force of spring H 
and the steam pressure on the auxiliary valve 
forces the piston upwards. This movement 
closes ports in the stem and isolates the trip 
system and at the same time the steam pres- 
sure is applied to a larger area and ensures 
that the movement continues to the end of 
its travel. Once the master controller has 
caused the auxiliary valve to open it cannot 
be closed again except by manual operation 
of the resetting lever thus allowing the oil to 
flow again into the piston chamber through 
the transit port and the emergency units, 
provided these have been reset. Hence the 
whole system has an automatic interlock to 
override which the operating handle at the 
master controller must be held down by 
hand. 


Integrated Barge 


Train 


age erage totes and interesting trials, the first 
of their kind to take place in the United 
Kingdom, have recently been completed on Loch 
Long, Firth of Clyde, of an integrated barge 
train built by Yarrow and Co., Ltd., to the order 
of The United Africa Company, Ltd., London, 
and under the supervision of Goodwin-Hamilton 
and Adamson, Ltd. The fully integrated barge 
train, which consists of the pusher tug 
“Gongola” and eight barge units, measures 
630ft in length overall with a maximum breadth 
of 66, and will operate in service on the rivers 
Niger and Benue, the terminal ports being 
Burutu, in Nigeria, and Garua, in the North 


French Cameroons, representing a round voyage 
of over 2000 miles. 

A comprehensive series of model tests was 
carried out at the National Physical Laboratory 
to the requirements of the owners to determine 
the optimum performance of the tug and barge 
units which were designed for “ push-towing,” 
as distinct from the conventional methods of 
towing barges astern or alongside, and the present 
fully integrated train is the result of these experi- 
ments. 

The company introduced ‘“ push-towing”’ 
to Nigeria in 1950, and developed this system from 
small tows of 60 tons up to one of 2800 tons. 





Pusher tug ‘“‘Gongola”’ and eight barge units on trial 
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The “‘ Gongola ”’ was launched last May. It 
is a twin-screw tunnel vessel specially designed 
for “ push-tow’’ duties under shallow water 
conditions, constructed to Lloyd’s highest class 
and in accordance with Nigerian regulations 
for the service intended, and the principal 
dimensions are : 


ft in 
Length overall SS Sea", < padi agin, aS a 
Length on load wetle cc. tn Sen as ce 
Breadth moulded ste dans ee aha ee ae 
Depth moulded to main deck 7 0 
Depth moulded to oo Saat eee 
Draught loaded (extreme)... ... eae) Tos 45 


The main propelling maeliiiey consists of 
two normally aspirated, unidirectional “* Ruston- 
Paxman”’ type-16 RPHM, Series II, marine 
diesel engines, each driving a propeller shaft 
through an oil-operated Hindmarch-Modern 
Wheel Drive combined reverse reduction gear, 
with a flexible coupling fitted between the engine 
and gearbox. Each engine has a rated con- 
tinuous output at the gearbox coupling of 560 
b.h.p. at an engine speed of 1250 r.p.m., and at 
this speed will be capable of developing 510 b.h.p. 
in the service area. Engine cooling is by fresh 
water working in a closed system, with inde- 
pendent heat exchangers. The propellers are 
of manganese bronze of “* Unislip ’’ design, each 
working in a separate tunnel. 

To ensure maximum manceuvrability of the 
barge train, ‘“‘ Gongola ”’ is fitted with two steer- 
ing and four flanking rudders, all of partially 
balanced double-plate design, actuated 
hydraulic steering gear supplied by Vickers- 
Armstrongs (Engineers), Ltd. The hydraulic 
gear consists of four steering units, two for the 
steering rudders and two for the flanking rudders, 
lever operated from a control console situated in 
the wheelhouse. The two steering rudders can 
be operated either simultaneously or — 
pendently and the four flanking 
coupled for operation in pairs, port and poe aor 
respectively. 

Careful consideration has been given to the 
general arrangement of the vessel to ensure that 
comfortable accommodation and other amenities 
are provided for the African personnel, who will 
operate the barge train in service. The captain’s 
cabin is sited on the navigating bridge deck 
adjacent to the wheelhouse, the latter containing 
the control console, which, in addition to the 
steering and flanking rudder controls previously 
mentioned, includes the remote controls for the 
main engines, also main engine revolution 
indicators and electric rudder indicators. A 
spacious deckhouse on the upper deck forward 
contains cabins and a messroom for the 
engineers and deck officers, while a deckhouse on 
the main deck forward contains cabins for the 
crew and a switchboard room. In the house aft 
on this deck is the galley, stores, workshop and 
steering gear compartment. 

On the main deck forward is an anchor wind- 
lass, while aft is a warping capstan, both of 
hydraulic pattern manufactured by Vickers- 
Armstrongs (Engineers), Ltd. 

Electrical power is provided at 220V d.c. by 
three Ruston and Hornsby auxiliary sets, each 
incorporating a Mark 2YCZ diesel engine, 
developing 15 b.h.p. at 1200 r.p.m. in the service 
area, flexibly coupled to a 10kW Allen generator. 
Two of the sets are each arranged to drive a 
Megator 15 tons per hour service 
pump and a Hamworthy air compressor of 15 
cubic feet capacity. 

Radio telephone equipment of Redifon manu- 
facture provides communication with the com- 
pany’s headquarters at Burutu and its principal 
stations in the service area. 

Nine units form the train when operating, 
namely, two leading barges, four intermediate 
box barges, two trailing barges and the pusher 
tug. The barge units, which are also to Lloyd's 
classification, have the following dimensions, &c. : 


ing Box Trailing 
; Barges, 
ft in ft 
iene event, sag. eek an ae 132 
Breadth moulded ... 33 0 ... WW. 33 33 
Depth moulded... ee MeO Baer 8 
Draught loaded SO a ae Bia a s 


Each barge has three transverse watertight 
bulkheads forming two cargo holds and the 
forward and after peak compartments. No 
longitudinal bulkheads are fitted. The cargo 
hatches, each 36ft by 18ft, are fitted with 2in 
thick wood covers. A two-berth cabin and 
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galley are arranged on each box and trailing 
barge 


For handling cargo there are four Ransome 
and Rapier diesel-driven cranes, each having a 
turning circle of 360 deg. and capable of lifting 
i4 tons at 33ft outreach. One crane is fitted on 
each of the four barge units forming one side of 
the train, positioned between the cargo hatches. 
The two leading barges are each fitted with a 
diesel-driven Emerson Walker windlass and each 
box barge and trailing barge is fitted with a hand- 
operated Barton crab winch. Danforth anchors 
are provided on all the barge units and the pusher 
ap loaded to a draught of Sft the complete 
train has a displacement of approximately 4650 
tons and will be capable of transporting a total 
of 3600 tons of dry cargo. 

It is recognised that “* push-towing’’ offers 
advantages over the more conventional methods 
of handling dumb barges, the pusher tug having 
more control over the tow, which improves 
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manceuvrability and reduces the risk of grounding 
in narrow and tortuous channels, particularly 
during the low water season in tropical areas. 
An integrated “ push-tow ”’ train also offers less 
resistance, so that a higher speed is obtained for 
the same power output, or, alternatively, the 
same speed can be obtained with a greater 
payload. 

““Gongola ’’ and the eight barge units will be 
prepared for delivery overseas and be towed out 
to the port of Burutu in Nigeria by L. Smit and 
Co., of Rotterdam, the four box barges being 
transported “ pick-a-back ’’ one on top of each 
of the other four barges. On arrival at Burutu 
the four box barges will be side launched from the 
carrying barges, the builders having provided 
suitable launching arrangements. 

A second and similar pusher tub, “ Yola,” 
is building for The United Africa Company, 
Ltd., and this sister vessel is expected to 
complete her trials during the course of next 
month, 


Hydraulic Materials Transporting 
Equipment 


ARTICULARS have been received from Bab- 
cock and Wilcox, Ltd., 209, Euston Road, 
London, N.W.1, of the “ Hyjector ’’ ejector pump 
which has been developed for pumping a mixture 
of solids and water through a pipeline. A photo- 
graph we reproduce shows a model of a typical 
equipment for the removal of furnace ash and 
clinker reduced to a prescribed size from a boiler 
installation, and a diagram showing the principle 
of the pump. A pressure water supply is 
directed through a convergent-divergent passage 
leading to the pipeline. A chamber built round 
-the passage forms a suction inlet for a mixture 
of water and solids, as shown in the diagram. 
This mixture is discharged from a _ storage 
hopper into the chamber by a jet of water from 
an auxiliary feed nozzle. 

Abrasive wear is reduced to a minimum by the 
use of special materials. By the positioning of 
the jet nozzle tip out of the path of the solids 
it is kept free from wear and it does not interfere 
with the free flow of the solids, so that plugging 
is assisted and back washing rendered unnecessary. 





Model of the “Hyjector” 
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For maintenance or inspection purposes the 
“ Hyjector’’ can be assembled and dismantled 
easily as the inlet piece, throat and discharge 
piece are simply clamped together at each joint 
by four through-studs instead of bolt flanges. 
The joints between these parts are machined and 
sealed by standard gaskets made of a rubber 
compound. For applications where acids, 
alkalis or high temperatures are encountered, 
gaskets of special materials can be furnished to 
suit conditions. 

Four sizes of “ Hyjectors’’ are made by 
Babcock and Wilcox, Ltd., to handle solids in 
recommended maximum sizes of 1jin, 24in, 3in 
and 4in, respectively. These units have respec- 
tive suction inlet diameters and outlet diameters 
of 3in and 4in ; Sin and 6in, 6in and 8in, and 
8in by 10in. The smallest size is used for hand- 
ling iron pyrites rejected by coal pulverisers and 
the three larger sizes are generally used to handle 
boiler bottom ash and disintegrated slag, although 
they may also be used to transport pyrites. 
The maximum sizes of solids recommended are 
for average conditions 
and provide for the 
free and continuous pas- 
sage of a number of 
pieces running concur- 
rently. Maximum sizes 
of pieces are determined 
for special cases after all 
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conditions are known. Before solid material is 
fed into the conveying system, provision is made 
to reduce it to size by a clinker grinder or by 
manually breaking oversize pieces on a grid. 

The equipment has only three points of attach- 
ment when fitted in an installation and for this 
purpose the inlet piece has a machined bolt 
flange for attachment to a small feed hopper or 
pipe sluiceway. The jet water nozzle tip is con- 
nected through a bolt flange to the high pressure 
water supply line, and a sleeve coupling is used 
to connect the discharge piece to the transporting 
pipeline. 

The * Hyjector ”’ is first actuated by admitting 
high pressure water through the nozzle. 
Water is then supplied to the auxiliary feed nozzle 
and the solid material from the storage hopper 
is discharged into this stream at a suitable rate. 


Abnormal Loads and the Preston 
By-Pass 


THE decision of the Minister of Transport to 
ban vehicles carrying abnormal loads from using 
Preston By-pass—the first length of motorway 
in the country—when it opens to traffic later in 
the year, is criticised in the British Road Federa- 
tion’s monthly bulletin for August. This bulletin 
points out that the existing Motor Vehicles 
(Authorisation of Special Types) Order already 
provides an elaborate system of control for the 
abnormal indivisible load. Advance notice 
must always be given to highway authorities, and 
if the load exceeds 75 tons or its width is more 
than 9ft 6in the police or the Ministry of Trans- 
port have power to vary the route used and the 
time of movement. Indeed, for the very heaviest 
loads or those of exceptional dimensions, an 
individual Special Movement Order has first to 
be obtained from the Ministry of Transport 
before the load can go on to any road at all. 

Under the Special Roads (Classes of Traffic) 
Order, 1958, even this controlled use of motor- 
ways by abnormal loads will be banned except 
for one or two specific experiments which the 
Minister may wish to carry out. The British 
Road Federation goes on to suggest that the 
Minister may have in mind allowing very heavy 
vehicles on motorways which have dual carriage- 
ways with three lanes, as distinct from Preston 
By-pass and, for example, the Ross Spur, which 
have dual two-lane carriageways. The proposed 
order would be unwarrantable in view of his 
existing powers to control the heaviest loads and 
because it is common sense that medium-heavy 
loads of more normal dimensions should use 
motorways without restriction. The Federation 
concludes that the ban is illogical and incon- 
gruous and cannot be justified even as an 
experiment. 
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Diagram showing the construction and principle of operation of a ‘‘ Hyjector ”’ 
equipment 
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Control of D.S.I.R. Programmes 

A CHANGE in organisation affecting two 
D.S.1.R. laboratories has been announced by 
the Council for Scientific and Industrial Research. 
To replace the existing research boards, small 
steering committees are being set up to be 
responsible for the research programmes at the 
new Warren Spring Laboratory, Stevenage, and 
at the National Chemical Laboratory, Teddington. 
Formerly, the research boards were responsible 
to the research council, but there was not neces- 
sarily any common membership between the 
boards and the council. This will not be 
true under the new arrangement. 

Each committee consists of four members 
besides the chairman : two of the members are 
from industry and have experience of research 
management ; the other two are the secretary 
of the Department of Scientific and Industrial 
Research and the director of the laboratory con- 
cerned. The steering committee of the Warren 
Spring Laboratory is under the chairmanship of 
Sir Harry Jephcott and the members from 
industry are Dr. R. Holroyd and Mr. D. A. 
Oliver. The chairman of the National Chemical 
Laboratory steering committee is Professor 
C. E. H. Bawn, and the members from industry 
are Dr. F. Roffey and Mr. B. Topley. The 
committees can set up specialist sub-committees 
as required, to advise on the different fields of 
research covered by the laboratories. 


Ashford Common Pumping Station 


On Thursday last, the Ashford Common 
Works of the Metropolitan Water Board was 
inaugurated by Mr. R. J. Buckingham, chairman 
of the Board. (The works were described in 
our previous issue, page 171.) This pumping 
station is distinguished by the installation of 
three gas turbines as standbys for the diesel 
generators, and in the course of the opening 
ceremony Mr. Buckingham started up one of 
these, the Metropolitan-Vickers 2500kW alter- 
nator. This set, which on trial in 1955 achieved 
a heat rate of 19,345 B.Th.U. per kilowatt-hour, 
in contrast to its guaranteed 20,400, is a single- 
shaft geared installation of great inertia, and 
naturally took some minutes to run up to speed. 
It is found that the very close governing of this 
set, which is able to accept or reject full-load 
instantaneously, allows it to run in parallel with 
the reciprocating engine plant. Since its trials, 
when it was stripped and found free from 
deposits, although the Board does not use air 
filters, it has run about 500 hours without atten- 
tion to any components other than the combus- 
tion chambers. 

The second set (seen partly assembled beyond 
the M.V. alternator in the illustration on page 
172, ante) was built by the English Electric 
Company ; it completed its guarantee trials in 
January last, was then returned to Whetstone, 
and is not yet completely installed. This set, 
it will be recalled (details of the contracts for all 
three sets appear on page 337, March 25, 1949), 
is nominally of 1875kW, but in the expectation 
that more power would be available an alternator 
of 2250kW was fitted; the guaranteed con- 
sumption of 21,325 B.Th.U. per kilowatt-hour 
was improved upon in a trial in which the gas 
turbine was loaded beyond the nominal power 
and it is expected that a rating of 1975kW will 
actually be adopted. The gas turbine may be 
regarded as an E.M.27 P of 2200kW shaft power 
(see page 305, August 30 last), but with slight 
differences ; for instance, lubricating oil pump 
and starter motor are separate components. 

The third set, a 2500kW Brush free-turbine, 
direct-drive turbo-alternator, has run only in 
the maker’s works, but it is expected to be service- 
able in the very near future. 

There was also run during our visit to the 
works one of the General Motors two-stroke oil 
engines. It was to be noted that, when the doors 


in the soundproofing enclosure were closed, the 
fact that the plant was running was imperceptible 
in the pump house. Inside the enclosure, it was 
noticeable that the engine was afflicted with both 
fuel and lubricating oil leaks, but this was 
attributable, we were informed, to the fact that 
it had not been tightened down after a rebuild ; 
all three engines had had war-time gudgeon pin 
assemblies replaced after a failure in one unit. 
A Walter Kidde crankcase atmosphere monitor 
is installed. The diesel alternators are used for 
twelve-hour peak-chopping, because of their 
much lower fuel consumption, and because the 
jacket water can be fed into the station heating 
accumulators, but the gas turbines, which were 
installed principally in order that the Board 
might gain experience of such prime movers, 
might well be used when it is required to supply 
power to another pumping station. The two 
free-turbine sets are not expected to run in 
parallel with the direct-drive alternators, but may 
well be paralleled with each other to accelerate 
from rest a big motor that can be held on load 
by one alone. 


British Part in International Nuclear 
Conference at Geneva 


A SCIENTIFIC and a commercial exhibition will 
be held at the same time as the second inter- 
national conference on the peaceful uses of 
atomic energy in Geneva (first two weeks in 
September). One of the main themes of the 
scientific exhibition will be controlled thermo- 
nuclear fusion ; British work will be represented 
by large-scale models of “ Zeta’ and “* Sceptre 
III,"’* and a working model of apparatus now 
in uset at A.W.R.E., Aldermaston. The U.K. 
Atomic Energy Authority has taken 5000 square 
feet of space altogether, and will also deal in 
its display with such matters as the reactor 
research programme, surveying for raw materials, 
research on fuel elements, instruments, reactor 
chemistry, and the disposal of fission products. 
Among the models of reactors will be one of the 
high-temperature, gas-cooled experiment at 
Winfrith Heath, and others of the civil power 
stations now being built for the C.E.G.B. 

The U.K.A.E.A. is also occupying 3500 of the 
total of 47,000 square feet devoted to British 
displays at the commercial exhibition. Here the 
British section will form the largest national 
display. There are to be well over eighty par- 
ticipants in the British section, and the total 
number of exhibitors, including British, will be 
about 200. The sponsor and the co-ordinator 
of the British section is the Nuclear Energy Trade 
Associations’ Conference, 32, Victoria Street, 
London, S.W.1. 

Of the 200 British papers submitted, eighty- 
seven will be actually read at the conference.t 
Some titles of nuclear engineering interest are 
as follows :—‘* The Stability of a Constricted 
Gas Discharge,” by R. J. Taylor; “* Fuel 
Element Behaviour Under Irradiation,” by 
V. W. Eldred, G. B. Greenough and P. Leech ; 
“* Experience in the Design of Irradiation Loops,” 
by H. Cartwright, B. E. Eltham and R. F. Jack- 
son ; “ Current Re-Designs of Calder Hall,” by 
J. B. W. Cunningham; “The Mechanical 
Properties, Embrittlement and Metallurgical 
Stability of Irradiated Metals and Alloys,”’ by 
M. J. Makin, D. R. Harries, R. E. Smaliman and 
A. T. Churchman : “ Liquid Metal Fuel Tech- 
nology,”’ by B. R. T. Frost ; “* Steam Cycles for 
Gas-Cooled Reactors,’”” by W. R. Wootton and 
A. J. Taylor; “* The Dounreay Fast Reactor— 
Basic Problems in Design,” by H. Cartwright 
and J. Tatlock ; “ Advances in the Design of 
Gas-Cooled Power Reactors,” by R. V. Moore, 
L. Grainger and H. Kronberger; “The 

* See THe Encreer, January 31, 1958, page 160, and May 23, 
1958, page 781. 


+ See Tue Enatneer, August 1, 1955, page 185. 
t For a short t of the conference as a whole, see THE 
Enoresr, June 20, 1958, page 943. 
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Possibilities of Achieving High Temperatures 
in a Gas-Cooled Reactor,” by L. R. Sheppard ; 
‘“* Fabrication Technology of Beryllia and Beryl- 
lium,” by D. T. Livey and J. Williams. 


Resurfacing the Mersey Tunnel 


THE Mersey Tunnel carries well over 30,000 
vehicles a day during the summer, and 29,000 
during the winter. When, therefore, the tunnel 
roadway had to be resurfaced, the contractor, 
the Trinidad Lake Asphalt Company (North 
Western), Ltd:, had to comply with very strict 
traffic arrangements. All work had to be done 
between 9 p.m. and 6a.m., all plant removed at 
the end of each night’s work, and all paving 
joints made good. 

When the tunnel was constructed in 1934, the 
road was paved with cast iron “ setts,”’ which, it 
was hoped, would be permanent, non-skid and 
easily cleaned. This surface eventually failed in 
two respects: the cast iron setts “ rocked" 
owing to partial failure of the concrete screeding, 
and the surface eventually became too slippery 
for heavy traffic conditions. Subsequently, the 
iron setts were covered with a layer of cold 
asphalt, but even this, and the presence of two 
maintenance gangs every night, was not sufficient 
to prevent further deterioration, with the result 
that the decision was finally taken to resurface 
the carriageway with hot asphalt. The first stage 
was to remove the iron setts and any faulty 
concrete screeding. In its place a new three-layer 
surface was laid, consisting of 2in of asphaltic 
concrete, a lin ‘* wearing course’’ of hand-laid 
mastic asphalt, and a surface dressing of jin 
resin-coated chippings. The latter were chosen 
in preference to the normal application of 
bituminised chippings, as they imparted a light 
colour initially, and retained it indefinitely. 


Capacitance Gauges for Measuring 
Liquid Content 


A RANGE of capacitance gauges for measuring 
liquid contents has been developed by 
Firth Cleveland Instruments, Ltd., Treforest, 
Glamorgan. The “ Pacitran’’ gauges, as they 
are called, belong to the class of instruments 
which operate in accordance with the capacitance 
of a pair of electrodes immersed in the fluid that 
is to be measured. Any change in the liquid 
level causes a corresponding change in capaci- 
tance and is indicated on an instrumert scale 
normally calibrated in terms of mass. 

One application is the measurement of fuel 
in aircraft tanks. To show the weight of fuel 
it is necessary to take account of density and di- 
electric constant, since these quantities vary widely 
with temperature. In the “ Pacitran” gauges 
compensatiofi is effected by a force balance 
float system which provides density correction 
and a continuously immersed sensing unit which 
detects changes in the dielectric constant of the 
fuel. The instrument contains a self-balancing © 
double bridge circuit in which fuel level, density 
and dielectric constant appear as variable 
functions. Apy error signal derived from the 
bridge circuit is amplified by a three-stage silicon 
transistor amplifier and is used to drive a low- 
torque rebalancing potentiometer, through a 
split-phase servo motor and reduction gearbox. 
A dead-beat tendency is introduced by hysteresis 
damping, giving a full-scale response time of 
about ten seconds. The indicating instrument 
se pod Foy or 3}in _— bezel. 

i version of this capacitance gau 
has been developed for measuring the contents 
of liquid oxygen in evaporators associated with 
oxygen breathing apparatus for aircrews. The 
instrument is built into a 2}in S.A.E. case. It 
gives a full-scale reading for a of 15pF. 

Both the fuel gauge and the liquid oxygen 
gauge are designed for aircraft use and operate 
from standard aircraft power supplies. 











30ft Vertical Boring and Turning 
Mill 

A NuMBER of large vertical boring and turning 
mills of interesting design has been built by 
Craven Brothers (Manchester), Ltd., Reddish, 
Stockport, in recent years, and another such 
machine just completed, which has been specially 

to suit a purchaser’s requirements, is 
iMustrated below. This machine is for the 
Australian State Dockyard at Newcastle, New 
South Wales, and is primarily intended for 
handling work up to 15ft diameter with provision 
for occasionally taking pieces up to 30ft diameter. 
It is a fixed-column mill based upon the standard 
Craven 25ft design, but having a 22ft diameter 
table and its two columns spaced out on bed 
wings with the cross-slide and tie beam extended 
to accommodate a swing of 30ft 3in diameter. 

The machine is driven by an 80 h.p. variable- 
speed reversing motor through vee belts and a 
three-speed gearbox to give a table speed range 
of from 0-25 to 7-5 r.p.m. The main motor 
has a 3: 1 speed ratio and operates from 
a 220V d.c. supply which is provided by a con- 
stant speed motor-generator set operating from 
the normal a.c. mains supply. The final drive 
is transmitted by two steel pinions engaging a 
large-diameter, single-helical gear ring secured 
to the underside of the table. These two pinions, 
which are situated at the rear of the machine 
at positions 90 deg. apart, are mounted on 
vertical shafts in the bed. They are driven from 
the main gearbox through a central distribution 
box at the rear of the bed and spiral bevel gears. 
The construction includes provision for setting 
the pinions so that they share the total driving 
load equally. 

The bed is built in three sections securely 
jointed together and is provided with special 
self-accommodating levelling screws and plates. 
The table, also constructed in three sections 
rigidly secured together, has eight pairs of tee- 
slots for the attachment of loose jaws, and 
is secured to a central hollow conical cast 
iron spindle. This spindle runs in phosphor- 
bronze bearings having convenient means of 
vertical adjustment for the regulation of running 
clearance. 

The vertical load of the table and workpiece 
is supported by two flat, concentric tracks 
mounted on top of the bed and fitted with 
phosphor-bronze bearing pads. Oil bath lubri- 
cation is provided for the spindle and tracks, 
with additional pressure oil feed direct to the 
various bearing faces from two independently- 
driven pumps with separate oil supply reservoirs. 
Electrical interlocking ensures that the oil is 
circulating before the table commences to 
revolve, and if any failure occurs in the pump 
motors or oil supply system, the main motor 
automatically stops. The temperature of the oil 
at eight different points in the tracks and spindle 
bearings is indicated in rotation upon a dial in 
the main control desk. If the temperature at 
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any point exceeds a predetermined figure, an 
alarm bell rings and warning lamps light on 
the control desk. 

Each cross-slide saddle has a _ balanced 
octagonal-section ram, fitted with a forged steel 
toolholder and adjusted vertically by means of a 
central screw. The rams can be swivelled to an 
angle of 30 deg. on either side of the vertical 
position and each has a vertical or angular travel 
of 5ft 6in. Hand adjustment of a ram vertically 
or its saddle horizontally can be effected by 
separate handwheels at the end of the cross-slide 
or by a single handwheel and lever-operated 
selection clutch on the front of the saddle. 

Feed change and quick power traverse motions 
for the two saddles are embodied in separate gear- 
boxes at the ends of 
the cross-slide. Twelve 
rates of horizontal and 
vertical feed are provided 
ranging from 0:007in to 
0-376in per revolution 
of the table, and the 
drive to each feed box is 
by a separate receiver 
motor which is used also 
for quick power traverse 
purposes. Feed changes 
are made by the opera- 
tion of gear levers on the 
feed boxes. When used 
for feed drive the motors 
receive their electrical 
supply from a transmitter 
generator coupled to 
the output shaft of the 
main drive gearbox. Thus 
variations in the table 
speed are reflected in 
the output voltage from 
the transmitter and cause 
corresponding varia- 
tions in the speed of 
the feed motors. In this 
manner a constant feed per revolution is main- 
tained regardless of any change that may be made 
in the speed of the table. It is also possible to 
build up the speed of one feed motor from rest 
whilst the other feed motor is already in operation. 
When used for quick power traverse purposes, 
the two feed motors are automatically con- 
nected to the fixed voltage a.c. mains supply and 
run at a constant speed. 

The cross-slide is elevated by a 35 h.p. con- 
stant-speed motor on the top tie beam, and the 
cross-slide can be locked to the columns by 
separate motor-operated clamping units. An 
electrical interlock prevents the main motor 
being started until the cross-slide is locked. Full 
control of the electrical equipment is embodied 
in a desk panel and controls for the main motor 
and the appropriate feed motor are also provided 
on each saddle. These controls are duplicated in 
two push-button stations suspended from swivel- 
ling arms mounted on the top of the columns. 











Standard Craven 25ft vertical boring and turning mill specially adapted to swing work up to 30ft diameter 
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Deep-Hole Drilling Machine 


AN eight-spindle, high-production, deep-hole 
drilling machine, developed by Adcock and 
Shipley, Ltd., Leicester, is designed to cover the 
requirements of a wide range of components of 
different lengths and diameters. It also provides 
for different sizes of drills ; variations in drill 
speeds, feeds, drilling steps between retractions, 
and the drilling of blind or through holes. 

The machine, as can be seen from the photo- 
graph we reproduce, has a box section cabinet 
base on the front face of which slides carry 
horizontally opposed drill heads. An indexing 
turret fixture is carried on trunnions between 
the drill heads. An electrical control panel 





Eight-spindle, high-production, deep-hole drilling machine 


situated centrally on the top of the cabinet 
contains the push buttons, control switches and 
a valve for controlling the rate of drill feed. 
Limit switches on the top of the cabinet can be 
set to control the depth of the drilling steps. 

Each drill head is driven by a 2 h.p., 1430 r.p.m. 
motor and, through pick-off gears, speeds from 
425 to 1700 r.p.m. are available for the four 
spindles of a head. The feed movements of the 
drill heads are imparted by hydraulic cylinders 
and feed takes place in steps; between each 
step the heads are withdrawn at rapid traverse 
rate for swarf clearance. After each withdrawal 
the drills are returned to their original position 
at rapid traverse rate and at this point the drill 
feed rate is re-engaged. 

A feed mechanism control box situated on top 
of each drill head slide houses a ratchet mechanism 
incorporating a masking plate. The ratchet mech- 
anism controls the total depth of drilling of the 
head and the masking plate the amount ,of 
depth of drilling per step. Both settings are 
accomplished by operation of a dial or lever 
on the front of the box, dials giving direct readings 
of the dimension selected, so that the operator 
merely has to dial the depth of drilling per 
step and the total depth of hole required. 
The ratchet mechanism operates a bar carrying 
two trip cams and each movement of the pawl 
traverses this bar the equivalent length of one 
drilling step. The trip cams are set a distance 
apart equal to the length of the selected drilling 
step plus a predetermined amount of drill clear- 
ance, usually 0-015in. These cams operate limit 
switches controlling the changeover from rapid 
to drill feed traverse of the heads during the 
drilling operation. A switch in the feed control 
box is operated when the ratchet mechanism 
reaches a zero setting. At this point the maximum 
depth of hole has been drilled and the switch 
overrides a limit switch controlling the change 
from rapid return to rapid forward traverse, and 
causes the head to retire to the final out position. 

Components are clamped mechanically on the 
two-station indexing fixture, and loading and 
unloading of parts is carried out at the front 
station whilst the components on the rear face 
of the fixture are being drilled. The fixture turret 
is hand indexed and an interlocked locating 
plunger prevents operation of the drill head feed 
if the turret is not correctly located. 
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Special Purpose Machine Factory 


Since the firm of CVA Jigs, Moulds and Tools, 
Ltd., was established in a small factory at Port- 
slade, Brighton, some fifteen years ago it has 
Steadily grown, and its manufacturing facilities 
are now concentrated in no less than eight 
modern factories, having a total floor area of 
about 500,000 square feet, in the district. The 
range of products made by the firm now includes 
automatics, lathes, milling machines and machine 
accessories as well as special purpose machine 
tools. 

We recently visited the Hollingbury trading 
estate to see the firm’s No. 6 factory which has 
been specially designed and equipped for the 
production of special purpose machine tools. 
_ The main production floor covering some 
100,000 square feet is built on two levels, the 
upper level being equipped with heavy duty 
machine tools and the lower level providing a 
large unobstructed area for the assembly of special 
purpose equipment. At the time of our visit 
tests were in progress on what is believed to be 
one of the largest in-line transfer machines yet 
built in this country. This machine, designed and 
built under the licensing agreement between the 
firm and the Kearney and Trecker Corporation 
of the United States, is some 140ft long and has 
fifty-one stations, of which thirty-seven are for 
machining operations on the head castings of 
four- and six-cylinder engines. 

The machine is built in two sections, one for 
the milling and the second for the drilling, tap- 
ping and similar operations. According to 
production requirements the two machine sec- 
tions can be connected by a four-station link-up 
section or used independently. When indepen- 
dent working is required or in case of emergency 
components which have been milled on the first 
section of the line can be “ banked” in the 
link-up section. In the milling section the com- 
ponents are moved from station to station by 
side transfer bars which swing clear during their 
return stroke. In the drilling section of the line, 
to be seen in the accompanying illustration, the 
work is moved by overhead transfer bars. Each 
section incorporates a number of idle stations 
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Rubber-lined tanks in the uranium oxide extraction plant at the Hartebeestfontein mine, South Africa 


into the line if required at any future date. Each 
milling head is mounted on hardened and ground 
steel slideways and is hydraulically traversed. 
Their cutter quills are mounted in precision bear- 
ings and incorporate provision for up to I4in 
adjustment for setting purposes. At the salient 
points along the drilling section there are 
installed inspection probes which automatically 
indicate on individual lamps and stop the 
machine should they encounter any obstructions 
in a hole such as might be caused by chips or a 
broken drill or tap. 

To facilitate maintenance all of the hydraulic 
lines and electrical conduits on the heads are 
mounted externally and in addition to the 
individual controls on each head unit a main 
control desk is situated at the head of each section. 
When in operation the machine uses some 
260 h.p. and the electrical equipment includes 


‘Drilling section of fifty-one station in-line transfer machine for cylinder head castings 


which provide sufficient space between the heads 
for maintenance and adjustment purposes. 

The design and construction of the machine 
was facilitated by the use of standard CVA 
Kearney and Trecker milling and drilling heads, 
and bed, wing and column units throughout. 
This form of construction will enable modifica- 
tions to be made or new sections to be introduced 


Crompton Parkinson motors, Igranic control 
gear and “ Square D ”’ limit switches. 

Other special. purpose transfer machines in 
hand at the works at the time of our visit included 
a five-station rotary indexing machine with a 
48in diameter table and a nine-station in-line 
transfer machine for milling, reaming and drill- 
ing a component. 


Lining Uranium Plant 

Two of the major problems in uranium extrac- 
tion plant are corrosion and abrasion. The process 
requires treatment of acid pulp and solutions in 
tanks with interconnecting launders, chutes, 
pipework, pumps, valves and filters. Some of 
these components have only to withstand the 
corrosive action of solutions, while others, 
where there is acid pulp, have also to resist 
abrasion. Various anti-acid linings were tried 
by the Uranium Technical Sub-Committee of the 
Transvaal and Orange Free State Chamber of 
Mines, including wood, brick, glass, sprayed 
compounds and stainless steel. It was concluded 
that rubber-lined mild steel tanks and pipework 
would be the most suitable. At this stage, in 
1951, the Dunlop Rubber Company had already 
been experimenting with rubber lining techniques 
in conjunction with the Chamber of Mines, and 
the company was given the task of cladding at 
least four of the plants then contemplated. This 
required the lining of 750,000 square feet of tank 
surface with acid-resisting rubber, and similarly 
treating 100,000ft of piping, over 1000 pumps, 
agitators, &c., at mines as much as 132 miles 
from the Dunlop factory at Benoni. Some of the 
tanks were 45ft high and 224ft in diameter, and 
others 12ft high and SOft in diameter. It is stated 
that the success of the project depended largely 
on (a) the sandblasting of the surfaces to be 
lined, (b) the extraction of fumes from the tanks 
during lining, and (c) the bonding of rubber to 
the interior surfaces of pipes and valves. Atlas 
Copco portable compressors were used at the 
mines and the Benoni plant for sandblasting, the 
extraction of solvent fumes, ventilation, &c. 

Compressed air was used in bonding rubber 
to the inside surfaces of pipes. A pneumatic 
expander was developed for this work. The 
device consists of a rubber bellows fitted to the 
end of a long metal tube. The latter is inserted 
into treated piping, and expanded by com- 
pression of the air it contains. This not only 
provides the pressure required for bonding, but 
also expels air from behind the rubber liners. 
In the final vulcanising process cooling by com- 
pressed air followed the steam treatment. We 
understand that the first four South African 
uranium extraction plants were completed c1 
schedule by October, 1952. It is also reported 
that the various techniques developed have been 
so successful that they have set the pattern for 
practice in Canada and Australia. 





SPRAYED TUNGSTEN CARBIDE.—It is announced by 
the Metallizing Equipment Company, Ltd., of 
Chobham, Woking, that tungsten carbide has been 
added to the firm’s range of materials available for 
hard facing by metal spraying. For this purpose the 
tungsten carbide is mixed with a suitable matrix that, 
after fusing, gives a homogeneous coating. It is stated 
that the powder will give a deposit efficiency of 
93 per cent, containing almost 80 per cent tungsten 
carbide, so that hard facing can be carried out at high 
pont ancy High stresses do not occur 

ing. 
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Light vessel ‘* St. Gowan ”’ 


Light Vessel *‘St. Gowan ”’ 


Last month Philip and Son, Ltd., completed 
the Light Vessel “ St. Gowan ”’ for the Corpora- 
tion of Trinity House: the ship has an overall 
length of 133ft, a water line length of 114ft, a 
breadth moulded of 26ft 6in by a depth moulded 
to the main deck of 12ft 6in. Tank tests were 
carried out, at the National Physical Laboratory, 
in which the conditions simulated the worst 
conditions around the coasts and a hull form 
was produced which is considered to be an 
improvement on previous post-war light vessels. 

Separate cabins are provided for all six mem- 
bers of the crew and a suite for the master, while 
in addition there are cabins for mechanics who 
may have to stay on board while carrying out 
maintenance work. The accommodation is 
heated by hot water radiators and includes a 
recreation room. There are two 16ft glass fibre 
reinforced lifeboats, hung in quadrant davits, 
and a Clarke Chapman electric winch for hand- 
ling the boat falls. Normally the rudder is 
locked amidships but when being towed to and 
from station a Donkin hand bridge steering gear 
is brought into operation. For mooring the 
vessel on station there is a 4-ton anchor and 
ljin “ Tayco ** stud link chain cable, while for 
emergency purposes, should the ship break 
adrift, there are two 25 cwt anchors, having 
quick release mechanism, stowed in recesses 
forward. The cable is handled by a Clarke 
Chapman windlass driven by Reavell rotary air 
engine. 

From our illustration of the light ship it can 
be seen that the lantern is supported on a tubular 
steel mast and this extends down to the top of the 
floors. Doors at various levels give access to an 
internal ladder. The lantern itself is of Stone- 
Chance design and the optic is a multi-catoptric 
arrangement having aluminium reflectors. Alumi- 
nium alloy is also used for the structure above 
the gimbals. An electric motor running at 
1280 r.p.m. drives the main shaft at 4 r.p.m. 
through an Opperman gearbox, and then by 
means of change wheels the final speed of the 
optic is reduced to one revolution in twenty 
seconds. There are four mirrors, the candle 
power is 1,220,000 and a flash is produced 
every twenty seconds which, with the axis of the 
optic at 40ft above the water line, can be seen 
at a range of 11 miles in clear weather. Electric 
power for ship and lantern is supplied at 100V 
d.c. by two 54kW and two 10kW generators, 
each driven by a Gardner diesel engine. 

The diaphone, for fog signals, is mounted aft 
and the necessary compressed air is provided by 
two Reavell Q.R. 74in by Sin single-acting, 
single stage quadruplex air compressors, each 
driven through gears at 465 r.p.m. by a Gardner 
diesel engine. Each compressor is rated at 200 
cubic feet per minute of free air at 45 Ib per square 


inch and the air is delivered to three storage 
receivers each of 190 cubic feet capacity. Air 
lines pipe the air to pressure reducing valves and 
then a 35 Ib per square inch supply passes 
to two sounding receivers and on to the diaphone 
which is controlled to give three blasts of two 
seconds’ duration every sixty seconds. Each 
second of blast consumes 23 cubic feet of free 
air. 

For bilge, fire and wash deck services there is 
an electrically driven Megator M50 and these 
services are also connected to a Downton pump. 
Fresh water is carried in four tanks having a 
total capacity of 22 tons, while about 12-75 
tons of fuel oil is carried in two tanks in the 
engine-room. 


Winding Up of Wreck Dispersal 
Fleet 


By the end of 1940, as a result of the increasing 
efficiency of British anti-submarine and anti- 
aircraft measures, U-boats and German long- 
range aircraft were finding it unprofitable to 
operate in the vicinity of our coasts. But by 
that time there were already hundreds of sunken 
Allied and neutral ships littering the shipping 
lanes and coastal waters around Britain. It was 
essential to get rid of these encumbrances to 
navigation and to provide if possible a clearance 
of at least 45ft of navigable water. Normal 
salvage methods were neither economical nor 
practicable under war conditions and it was 
decided to use depth charges and other explosives 
to destroy the wrecks 
or to blast holes in the 
sea bed into which the 
hulls sank clear of the 
channel. The peacetime 
facilities available were 
quite unable to meet 
this challenge and the 
Admiralty accordingly 
formed a Wreck 
Dispersal Organisation, 
which built up a new 
technique in wreck dis- 
persal. In those wartime 
years it was not easy to 
spare ships, and until 
the last year of the war 
the job was carried on 
by a London, Midland 
and Scottish Railway 
cargo vessel, a_ large 
German fish - carrying 
trawler which had been 
taken in prize, a 619-ton 
German coastal vessel, 
two ex - minesweeping 
trawlers and a .forty- 
four - year - old Dutch 
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Schuyt. Even so, with the aid of this ram- 
shackle fleet the Royal Navy had disposed of 
100 wrecks by 1944 despite the loss of an average 
of 185 days each year because of unsuitable 
weather conditions. Moreover, the crews of 
these vessels had nothing to guide them in carry- 
ing out their unusual task. They set out on their 
work merely with a spirit of adventure, though 
they soon acquired a knowledge of explosives, 
diving and seamanship. The invasion of Europe 
meant new responsibilities for the Wreck Dis- 
persal Organisation, and the strength of its fleet 
was greatly augmented. The little craft went into 
Ostend to blast channels through the sunken 
ships ; they went to Boulogne and coped with 
twenty-six ships piled on top of one another, 
and at Calais they carved a way through fourteen 
wrecks in nine days. After further work for the . 
Army in 1945—when it made short work of 
twenty-seven bridges which were blocking the 
Rhine—the Wreck Dispersal Organisation trans- 
ferred its attention once again to British coastal 
waters. The makeshift fleet served its purpose 
well, but twenty “Isles”’ class trawlers were 
converted to deal with about 500 wrecks which 
remained as litter of the war. It was these 
trawlers, with their distinguishing mark of 
* D.V. 2-20,” and a red flag at the masthead, 
which have become so familiar round the coast. 
Two of the twenty were store carriers. These 
trawlers have expended thousands of charges to 
achieve their work, and this has, incidentally, 
enabled the Admiralty usefully to dispose of 
its obsolete patterns in depth charges. 
During the last eighteen years, ‘ graves ’’ have 
been dug in the sea bed for nearly 800 ships 
wrecked during the war. But by the end of this 
year H.M.S. “ Steepholm,”’ the last of the 
trawlers specially converted for the purpose will 
have buried her last wartime casualty and the 
Admiralty’s Wreck Dispersal Fleet will be 
wound up. 


Mulii-Skip Dumper 

WE illustrate a dumper made by Thwaites 
Engineering Company, Ltd., Cubbington. near 
Leamington Spa, which is designed for use with a 
number of interchangeable free-standing skips. 
By using a number of skips on a working site 
the machine itself can be maintained in con- 
stant service without the loss of time normally 
involved whilst the more usual integral skip 
is filled. 

The machine is driven by a Petter AVA2 diesel 
engine and is fitted with a hydraulically operated 
jib. This jib has a wire rope and hook by which 
the skips are hauled on and off the front frame 
members and also tilted when being emptied. 
When the machine is driven up to a skip, as 
shown in the illustration, the jib hook is coupled 
to the eye at the top rear edge of the skip. As the 
jib is raised by the hydraulic cylinder the skip is 
hauled up the rollers of the front member until 
two projecting spigots at its base register and 





Multi-skip dumper with interchangeable skip ready to hook up 
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automatically lock in recesses in the frame. 
When the machine has been driven to the delivery 
site the skip is tipped when it rotates about the 
spigot centres as the jib hook is lowered. An 
empty skip is released by the operation of spigot 


lock catches ; it can then be lowered into any * 


required position by the jib. 

The makers supply alternative designs of free 
standing skips for handling liquids or solids, and 
bottom or side discharge skips are also available. 
When used on excavated sites the machine can 
be arranged for raising skips from 12ft below 
ground level. With standard 10 cubic feet skips 
the machine has a payload of 15 cwt and with a 
crane skip the payload is | ton. The maximum 
ground clearance of the machine is 10in and it has 
a turning radius of under 9ft. 


Marine Water Pressure Units 


A RANGE of unit pressure sets for marine water 
systems is now being produced by Megator 
Pumps and Compressors, Ltd., 43, Berkeley 
Square, London, W.1. In these sets the pumps, 
control gear and all accessories are preassembled 
on a steel framework with all interconnecting 
piping and wiring completed. This arrangement, 
it is claimed, combines the advantages and 
economies of standardisation and factory 
assembly with. the flexibility of design necessary 
to meet the requirements of different shipowners. 
The unit pressure set meets the requirements of 
Lloyd’s Register and the Ministry of Transport, 
and requires only connection to the suction and 
delivery pipes and the electrical supply. Pressure 
tanks are supplied separately so that they can 
be installed where space is available. 

Standard unit pressure sets, of which we illus- 
trate a set using three M.8 pumps, one for fresh 
water, one for sea water, and one in the centre 
as a common standby, incorporate Megator 
M8 or MI6 pumps, which are interchangeable 
with those used for many other shipboard ser- 
vices, with capacities up to 6 tons per hour. The 
suction and delivery branches of the pumps are 
connected into the valve assembly in the sets by 
means of high-pressure wire-braided flexible 
hoses with oil-resistant outer covers and bronze 
end fittings. These flexible connectors, besides 
being conducive to quiet operation, provide a 
simple and rapid means of changing over from 





Unit pressure set incorporating three M.8 pumps 
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Roll grinding and fluting machine with the head in 
posi 


main to standby pumps, and the design is such 
that fresh and sea water systems cannot be inter- 
connected in error. 

All starting, pressure, selector, isolating and 
other switches, also pressure and vacuum gauges, 
are mounted on a single control panel. The 
control gear and motors are fully wired and the 
standard accessories include combined non- 
return and isolating valves, by-pass relief valves, 
a sampling valve when a common standby pump 
is used, and pressure tank drains, while the 
pumps themselves provide the compressed air 
for charging the pressure tanks. 


Roll Grinding and Fluting Machine 


A COMBINED roll grinding and fluting machine 
made by Thomas Robinson and Son, Ltd., 
Rochdale, enables rolls up to 60in long and 24in 
diameter to be ground and fluted on the one piece 
of equipment. On this machine, to be seen in 
the. accompanying illustration, a head, which 
carries both the grinding wheel and fluting tools, 
can be positioned for either operation simply by 
releasing clamping screws in the base and 
swivelling the complete head on its central 
spigot. The head is mounted at a convenient 
height on a base bolted to the bed of the machine, 
and adjustment of the 
head in respect to the 
roll being machined is 
effected by a handwheel. 

The grinding wheel 
spindle, running in self- 
lubricating adjustable 
gun metal bearings, is 
driven by vee belts from 
a 74 h.p. motor mounted 
on slide rails. 

The carbide tipped flut- 
ing tools are carried in 
two tool boxes, mounted 
at the rear of the grind- 





a eee position and the sine bar in the horizontal 
t 


ing wheel assembly, and they are fitted with fine 
feed screws. A lever fitted to the boxes and 
worked by stops fixed to the table lifts the tools 
off the roll on the return stroke of the table. 
Only one tool is required for fluting thirteen or 
more cuts per inch, two tools being used when 
twelve or less cuts per inch are required. 

The roll is turned during the grinding operation 
by a 14 h.p. motor mounted on a swing plate on 
the headstock. Power is transmitted by a 
variable speed vee-belt drive to worm reduction 
gearing, which drives the twisting head sleeve 
and chuck through a dog clutch. Engaging of 
this clutch disengages a dog clutch used for the 
fluting operation drive. 

Spacing of the flutes on a roll is effected on 
the return stroke of the table when a pendulum 
lever is lifted by a steel slide, and causes a 
pawl to engage a ratchet wheel, moving the 
wheel a preset number of teeth. This turning 
movement is transmitted to the chuck by bevel 
gears and a worm and worm wheel, giving a 
positive feed to the roll. An adjusting screw 
allows fine flute spacing adjustments to be made. 
In spiral fluting operations the roll turning move- 
ment is effected through the chuck by a block 
attached to the bottom of the worm gear casing. 
This block slides in the slide of a canting sine 
bar. As the work table moves backwards and 
forwards, the block moves the casing up or down, 
to turn the chuck through the worm and wheel. 

Two adjustable stands fitted to the table, which 
support the roll during the grinding or the fluting 
operation, are fitted with self-aligning bearing 
vee blocks and are fitted with adjusting screws, by 
which roll spindles can be aligned with the chuck. 
An electric switch mechanism, which can be 
operated either manually or by stops on the table 
side, controls a 2 h.p. reversing motor which 
drives the table through a two-speed gearbox. 
One table speed is used for fluting and the other 
for grinding. The gearbox, mounted at the bed 
end, is directly connected to the table drive screw. 





Roll grinding and fluting machine set for spiral fluting 
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Sawing machine for trimming four sides of boards or plastic sheet material 


Automatic Four-Sided Board 
Trimming Saw 


A NUMBER of designs of automatic four-sided 
trim saws for use in the board and plastic indus- 
tries have been developed by Wadkin, Lid., 
Leicester. Included in this type of equipment 
are machines which incorporate four adjustable 
saws and are capable of trimming boards of any 
size between 15ft long by 5ft wide. A typical 
infeed double trim saw of the new design which 
incorporates dual chain feeding mechanism is 
iliustrated above. This feeding mechanism, 
similar to.that used on the automatic feed of 
the Wadkin straight edger, ensures accurate 
cutting and, as feeding dogs are not used, facili- 
tates the cutting to width of material having 
irregular edges on all sides. 

The infeed side of the machine has a fixed and 
a moving headstock to enable panels between 
18in minimum and 48in maximum width to be 
handled. Four rates of feed of 35ft, 5Oft, 70ft 
and 100ft a minute are provided. The two I4in 
saws are driven by 10 h.p. motors and will cut 
to a maximum of 2}in deep. If required, two 
additional motorised cutter spindles can be 
built into this infeed section of the equipment 
for edge grooving or moulding both sides of the 

| 


The second double trim saw section of the 
machine is basically a Wadkin double end cut- 
off saw, with feed chains carried on beams 
attached to the dual headstocks. One headstock 
is movable by hand and power motion along a 
bed to cater for panels of varying length from a 
minimum of 5ft to a maximum of 8&ft 6in. 
Smaller sizes can be handled by removing one or 
more sections of the roller transfer assembly. 

The roller transfer unit consists of two fabri- 
cated beds carrying four rollers on each bed 
between the beams of the second machine, and 
one intermediate roller on each bed between the 
outfeed of the first machine and the first chain 
beam of the second machine. These intermediate 
rollers also have an adjustable top pressure 
roller to aid in the transfer of the panels. All 
the roliers are chain driven from the back shaft 
of the first machine at a slightly higher feed 


The transfer rollers located between the 
beams of the second machine have a pneumati- 
cally operated rise and fall movement for drop- 
ping the panels from the track level of the first 
unit on to the track of the second. This move- 


ment, which is actuated pneumatically by a trip 
fence, permits each board to ride above and 
overlap the preceding one, whilst transferring 
from the first saw section to the second. This 
arrangement, by avoiding any pause in the feed 
mechanism, ensures maximum rates of pro- 
duction. All the roller stands comprising the 
transfer unit are adjustable along their beds for 
varying panel sizes. Provision is made for 
accurately squaring a panel before passing it to 
the second pair of saws by means of a pair of 
pneumatic end pressure units, against which the 
board is squared before coming under the 
pressure controls of the second machine. These 
end pressure devices automatically pre-set after 
the squaring operation and reset after a board 
has passed over them in readiness for the follow- 
ing board. The 14in diameter cut-off saws on 
the second machine can be canted for angular 
cutting. The headstocks on this unit can also be 
fitted with additional heads for side grooving and 
moulding. The top pressure device on the 
second unit is a continuous belt backed by 
a series of individual spring rollers to provide 
a positive feed with precision cutting, and 
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allowing for variations in stock thickness. 

An alternative machine assembly in this range 
embodies an infeed lift with an automatic infeed 
device and intermediate saw assemblies to enable 
a series of cuts to be made both longitudinally 
and across a board as it moves through the 
machine, and it finally discharges the multiple 
panels on to an outfeed hoist. 


Continuous Mining Machine 


We have received particulars of a prototype 
design of a Joy-Sullivan longwall continuous 
mining machine which is undergoing field trials 
in the East Midlands Division of the National 
Coal Board. This machine has not yet been 
named by its makers, Joy-Sullivan, Ltd., Cappie- 
low, Greenock, but is generally known as the 
longwall ** Buttock Miner.” 

The new machine, illustrated herewith, cuts a 
web of 5ft, so that it is capable of cutting the 
whole length of a face and finish in the stable 
hole. It is mounted on independently driven 
chain tracks and, being double-ended, the change 
time otherwise incurred in “ flitting ’’ is elimi- 
nated. In operation, the machine works on the 
buttock it has created and cuts back and forth 
from one end of the face to the other. 

The mining heads at each end of the machine 
are pivoted and controlled hydraulically for 
vertical movement to enable them to follow 
undulations in a seam. Each head comprises 
two borers and a frame or loop-cutter that 
profiles the cut, finishing the bottom, face side 
and top. A cross conveyor incorporated in each 
head delivers the coal to an adjacent face 
conveyor. 

A 100 h.p. water-cooled motor drives the 
boring arms and cutter chains through an over- 
load clutch and suitable gearing. Only the head 
actually cutting or loading is operated at any 
one time. Power for the hydraulic pumps which 
drive the traction motors, the conveyor motors 
and head positioning jacks, is supplied by a 
separate 15 h.p. motor. The pump for the 
traction drive is of variable capacity for pro- 
viding advance in either direction at speeds up 
to 4ft 6in per minute. The tracks may be driven 
forwards or backwards independently or in 
unison, making the machine highly manceuvrable. 

The frame cutters of the heads are adjustable 
for the required height of cut, and the trailing 
head is retracted in height and width on the face 
side during working to permit a clearance at the 
rear of the machine. On reaching the stable hole 
the machine may be pushed over into its new 
track by hydraulic jacks operated from the 
machine, a method of repositioning which saves 
time in the stable hole and eliminates steering. 
The overall length of this prototype machine is 
18ft and it weighs 15 tons. Its controls are 
situated on the waste side projecting over the 
face conveyor. 





The cutting head at one end of longwall ‘‘ Buttock Miner,’’ showing the two borers and the frame or 


loop cutter that profiles the cut. 


Coal is fed back on to the cross chain conveyor, a section of which 


can be seen below the left-hand borer 
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Industrial and Labour Notes 


Exports and World Trade 


The July issue of Bulletin for Industry, 
prepared by the information division of the 
Treasury, contains a review of world trade. 
After expanding rapidly for five years, the 
Bulletin says, the trade of the free world 
slackened in the last quarter of 1957, and in 
the first quarter of 1958 was 8 per cent lower 
in value than a year previously. The United 
Kingdom share of exports of world manu- 
factures, after declining up to 1957, has now 
risen slightly. 

The fall in world trade so far, the Bulletin 
points out, has been mainly in the exports of 
the primary producing countries, the United 
States and Canada. The levelling off in 
world industrial activity in 1957, combined 
with a continued growth of raw material 
production, led to a rapid decline in the 
prices of raw materials. The demand of 
the primary producing countries for manu- 
factured imports, however, has so _ far 
remained high, observes the Treasury, at 
least in total, and has been financed in part 
by a drawing down of their reserves, e.g. 
sterling balances held in the United Kingdom 
by other sterling area countries. 

Exports from the United Kingdom were 
5 per cent lower in value than a year before ; 
but about half of the drop was a consequence 
of the dock strike in June. The exports which 
have increased most, the Bulletin adds, have 
been engineering products. Exports of cars 
to the U.S.A. were 70 per cent higher than a 
year earlier (other shipments have in total 
declined), and deliveries of aircraft to 
Canada were four and a half times higher. 

Although exports from the United King- 
dom in the first quarter of 1958 were lower 
than a year earlier, the Bulletin explains, its 
share of world exports of manufactures 
increased from 18-5 to 19 per cent. The 
main reason for our larger percentage was 
the sharp drop in exports from North 
America ; the share of the U.S.A. fell from 
25-7 to 23 per cent, and Canada’s share 
from 5-5 to 5-1 percent. The United King- 
dom’s share increased in line with the rest 
of the O.E.E.C. countries, but less than that 
of Japan and Germany, and for the first 
time since 1953 has not shown a fall. 


Industrial Congestion 


In reply to a question about industrial 
congestion in certain parts of the country, 
and of the need for new industry in others, 
the President of the Board of Trade, Sir 
David Eccles, stated in a written answer in 
Parliament last week that it was not the 
practice of his department to issue industrial 
development certificates—save in the most 
exceptional circumstances—for firms wish- 
ing to set up new factories in the more con- 
gested parts of the country. The certificates 
issued in those places were almost entirely 
for extensions or efficiency projects which it 
would be uneconomic to separate from the 
existing buildings. 

Sir David said that in future he proposed 
to examine all such applications, both for 
new buildings and for extensions, even more 
critically than in the past and to extend the 
practice at present applied in the Greater 
London and Greater Birmingham areas to 
other parts of the country where unemploy- 
ment was low. This might mean, added Sir 
David, refusal to allow a project to go 
forward in some particular place even though 
the labour could be found. But there were 
other places where the need for new industry 


was much greater, and it was those in par ' 
ticular that he hoped to benefit from this 
decision. Sir David admitted that the loca- 
tion of a new development in one of those 
places might result in a firm having to bear 
increased costs both in building the new 
factory and in connection with the movement 
of its plant or its key workers, or in the 
marketing of its products. It was to help to 
meet such problems that the Distribution of 
Industry (Industrial Finance) Act had been 
passed. 

Sir David said in conclusion that the new 
arrangements meant that in such localities 
Government assistance for new projects 
would be given by the Treasury acting on the 
advice of the Development Areas Treasury 
Advisory Committee. Although the Develop- 
ment Fund would not therefore operate for 
the alleviation of unemployment, it would 
have a role to play in rural areas, particularly 
in Scotland and Wales, where the prevention 
of depopulation was the main problem. 

A list of the places where Government 
assistance under the Distribution of Industry 
(Industrial Finance Act), 1958, would be 
available was appended to the President’s 
statement. 


Iron and Steel Scrap 


In answer to a question in Parlia- 
ment last week the Parliamentary Secretary 
to the Ministry of Power, Sir lan Horobin, 
stated that the Government had decided that 
the public interest no longer required it to 
use its powers under the Defence (General) 
Regulations, 1939, to control the price and 
distribution of iron and steel scrap in the 
United Kingdom. The Iron and Steel Scrap 
Order will accordingly be revoked with effect 
from November 1, 1958. 

The Board of Trade has announced, after 
consultation with the Ministry of Power, 
that as from August 5, 1958, it is prepared to 
consider applications for licences to export 
to all destinations, other than to ports or 
countries in the Sino/Soviet bloc, limited 
quantities of iron or steel scrap and old 
metal. 


Suez Canal Surcharge 


A statement about the bulletin issued 
by the Secretary-General of the United 
Nations concerning the proposed Suez Canal 
surcharge was made last week by the Secre- 
tary of State for Foreign Affairs, Mr. Selwyn 
Lloyd, ina Parliamentary reply. He said that 
the bulletin provided that whoever paid the 
transit tolls of ships using the Suez Canal 
should pay a surcharge of 3 per cent of those 
tolls to the Banque de La Société Générale 
de Belgique, which had been designated as 
the United Nations collecting agent. The 
surcharge would continue in force until the 
United Nations expenditure on the clearance 
of the Canal had been recovered. It was 
expected that this would be in about three 
years. The sums collected would be used by 
the United Nations to repay the loans made 
to them for the clearance of the Canal and 
to reimburse the United Kingdom and 
French Governments with the costs of the 
Anglo-French salvage fleet. while it was 
under the command of the United Nations. 
These arrangements would take effect from 
September 15. 

The Government attached importance to 
the successful working of the scheme, con- 
tinued Mr: Lloyd, and it hoped that United 
Kingdom “ toll-payers”’ would co-operate 


fully in carrying it out. The Government 
had undertaken in principle to reimburse 
United Kingdom shipowners and charterers 
who paid tolls, and details of how this was to 
be done were being worked out with the 
General Council of British Shippi The 
Government’s decision to reimburse was, 
however, based upon the proviso that other 
countries concerned, and their shipowners, 
co-operated in the scheme. Mr. Lloyd 
emphasised that the Government could not 
accept a position in which the United King- 
dom was left to pay an excessive share, and 
accordingly reserved the right to review its 
decision from time to time. 


Northern Ireland Trade 

In a report issued by the Ministry 
of Commerce it is stated that the total 
trade of Northern Ireland in 1957, exclusive 
of trade by parcel post, has been valued at 
£616,296,000. The total trade for 1956 was 
valued at £574,780,000. The value of im- 
ports in 1957 was £318,392,000, of which 
£188,000,000 was for manufactured goods. 
Two of the largest single items of imports 
were machinery, £28,500,000, and coal, 
£17,200,000. The value of exports in 1957 
was £297,904,000, which is £23,000,000 
higher than the 1956 figure. The greatest 
increase as compared with 1956 was recorded 
in the exports of manufactured goods, 
including ships, aircraft, tobacco, ropes and 
twine, with an increase of £15,000,000, to 
£207,000,000. Compared with 1956, there 
was a reduction of £6,000,000 in the excess of 
imports over exports. 


Iron and Steel 

The Iron and Steel Board has pub- 
lished this week its annual report for 1957. 
In the chapter “ International Relations and 
Import Duties,” it is stated that the Board 
has continued to participate in the activities 
of the Council of Association with the 
European Coal and Steel Community. One 
of the main tasks of the Council during the 
period under review has been the examination 
of restrictions or other factors affecting the 
normal flow of trade in coal and steel between 
the United Kingdom and the Community. 

In July of last year the Board published a 
special report on development, dealing in 
considerable detail with the expected growth 
in the demand for steel, particularly over the 
years to 1962. It also dealt with the new 
steel-making capacity then planned or already 
being built to meet the estimated demand. 
In some respects circumstances have changed, 
and in its annual report the Board discusses 
the effect of those changes. This discussion 
completes the account of progress made in 
the industry’s development during 1957, 
only the early part of the year having been 
covered by the special report. 

The Iron and Steel Board continued to 
determine the maximum prices chargeable by 
producers for sales in the United Kingdom 
of most iron and steel products (other than 
castings and forgings), and in a chapter 
dealing with “‘ Costs and Prices” details are 
given of the four general determinations of 
maximum prices issued during the year. 

A great deal of statistical material about the 
British iron and steel industry is given in the 
report. The appendices include details of 
development schemes which have received the 
Board’s consent during 1957, those which 
have been completed during 1957, and those . 
which have been approved and not completed 
at the end of 1957. 
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E.C.S.C. Pavilion at the Brussels 
Exhibition 


T is the purpose of the pavilion of the European 

Coal and Steel Community at the Brussels 
International and Universal Exhibition to 
demonstrate to the visitor the paramount 
economic importance of iron and coal in the 
modern economy of Europe, and the reasons for 
economic integration which motivated the 
treaty of April 18, 1951, which set up the Com- 
munity of the Six Countries, and the treaty of 
March 25, 1957, which set up the Common 
Market and Euratom. The exhibition shows 
the composition and functioning of the various 
supra-national organisations, and the results 
obtained in the five years during which the 
common market for coal and steel has been in 
existence. The overall figures for coal and steel 
are shown in Tables I and II. They are taken 
from the High Authority's Sixth Annual Report, 
which was published earlier this year. The 
report states that steel production in the Com- 


Taste I—~E.C.S.C. Coal Production, 1952-57 
(in millions of tons) 
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Tae II—E£.C.S.C. Crude Steel Production, 1952-57 
{In millions of tons) 














} | Difference 
| 1952 | 1956 | 1957 | S2/S7 | 36/57 

aE If Per cen 
Germany (Fed. 15°8| 23-2) 24:5 | 455-0) + 5-7 

Re . } | j 

or” of 28) 34] FS] +227| + 25 
Belgi | $2] 64] 63] +21-2] — 18 
france... | 00-9] 13-4] 14-1 | 429-7 | + 4-9 
Italy 8. nf OS] SO] 6B] 491-6 | 414-5 
Luxembourg 3-0] 3:5) 3-5] +163) + 1-1 
herlan 0-7} 1:0] 1-2].+70-7] +12-5 
Community... ...| 41-9 56-8 | 59-8 | 442-7 | + 5-2 





munity was expected to be doubled in the next 
twenty years. Dealing with the problems which 
this expansion would create, the High Authority 
underlined the need for a continued high level of 
investment, and for Governments to remove their 
indirect pressure on the industry, especially price 
control, which it said endangered long-term 
developments. The report showed that between 
1952 and 1957 Community production of crude 
steel rose by 42-7 per cent to reach a total of 
59,800,000 tons, in comparison with a rise of 
32-5 per cent in Great Britain, which last year 
produced 22,100,000 tons. The largest per- 
centage rise in steel production in the six coun- 
tries took place in the Netherlands (70-7 per 
cent), followed by Federal Germany where pro- 
duction rose by 55 per cent between 1952 and 
1957. The general industrial expansion of 
Federal Germany, however, was shown to have 
slowed down between 1953 and 1957 (49 per 
cent) in comparison with the period 1949 to 1953 
when it expanded 75 per cent. Among the 
points made in the report concerning social 
policy are the following: The process of re- 
modernisation was likely to continue, and with 
it the need for further financial aid for the 
readaptation of workers to new jobs. New 
technical developments needed more careful 
technical training of workers. The High Author- 
ity would ask member Governments to extend 
the categories of workers entitled to the 
European Labour Card, giving them the right of 
free movement in the Community. 

In the section dealing with relations with non- 
member countries, the report recorded steady 
progress in a number of directions. On January 
26, 1957, the Agreement of Consultation with 
Switzerland, signed on May 7, 1956, came into 
force, and on September 19, 1957, the first meet- 


ing of the Committee established under the 
railway tariff agreement with that country was 
held in Luxembourg. Similarly, the agreement 
setting up direct through railway tariffs for com- 
munity goods in transit through Austria, which 
was signed on July 26, 1957, came into operation 
on March |, 1958. The permanent joint com- 
mittee set with Austria also held its first meeting 
during the year under review, on June 21. 

Diplomatic relations were also established by 
the Greek Government with the High Authority, 
and talks with the representatives of Scandi- 
navian countries cleared up a number of prob- 
lems which arose on the subject of the import 
prices of certain steels. 

The growing energy shortage of the Com- 
munity presented serious problems, both because 
of the increasing cost of imported energy, and 
the political danger of reliance on energy imports 
from certain parts of the world. The Six have 
decided to face together the technical revolution 
which atomic energy brings in its train. The 
High Authority itself has been made responsible 
for research on the development of a co-ordinated 
energy policy, and for making suggestions about 
its application. 

The E.C.S.C. Pavilion —At the Heysel Exhi- 
bition grounds, where until October 19 the 
Brussels World Exhibition is being held, the 
E.C.S.C. building stands in the southern part of 





Aug. 8, 1958 


ground level, the supports resting on piled found- 
ations. Each arch weighs 90 tons.* 

The pavilion is divided up into the following 
principal sections: the reception hall (20in 
above ground level), the sections concerned with 
“ The Institutions ”’ and the Social Section (both 
8ft below ground level), the mine and the model 
iron and steel works (23ft below ground level), 
the use of coal and steel (13-5ft above ground 
level), and the Future of Coal and Steel (3-5ft 
above ground level). 

At the entrance is the reception stand where 
visitors obtain various descriptive folders and 
booklets ; then comes the information counter, 
where questions on the Community are answered, 
and finally the stand from which the “ invisible 
guides” are handed out. Visitors equipped with 
these receivers obtain a running commentary in 
their own language on United Europe, what it 
is and what it will be. 

The section on “ The Institutions, ’’ which is 
46ft in height, is the centre of the Pavilion, and is 
divided into three halls, through which the 
visitor is conducted by his invisible guide. The 
first part shows the reasons for founding the 
European Community. The theme here is that 
technical progress and the speed of communica- 
tions have made it essential to abolish the 
frontiers that divide Western Europe ; that 
energy and steel resources are the key to high 
living standards ; Europe's standard of living, 
which is falling more and more behind that of 
the United States, can and must be raised ; that 
production on the modern scale demands large 
markets ; the Community had already 165 
million consumers ; that Europe’s economic 
and technical potential is considerable. It is 








Fig. 1—The roof and walls of the E.C.S.C. pavilion are suspended from six portal frames. Exhibits are 


arranged on several levels. 


the Section of International Co-operation (Fig. 1). 
With a frontage of about 260ft and depth of 
130ft, the structure covers an area of 32,300 
square feet and contains 89,300 square feet of 
floor space. Approximately trapezoidal in plan 
with the shorter parallel side constituting the 
front (actually slightly concave), the building con- 
sists of a flat roof suspended by cables from large 
portal frames which extend across from front to 
rear, and walls which in turn hang from the 
edges of the roof. The front facade is glazed 
while the remaining walls are opaque. The 
ground falls away towards the rear of the build- 
ing, the difference in levels being about 30ft. 

The six supporting frames each have a span 
of 179ft and are spaced 46-5ft apart. Each com- 
prises a central beam sloping at an angle of 
lin 5 towards the rear, resting at each end on 
bifurcated legs 88ft high and spread 16-4ft at 


of 
They include a coal mine with 300 yards of workings, and a 200ft 1 : 30 working 
model of the basic industries 


explained why integration began with coal and 
steel (what can be produced from | ton of coal 
and from 10 tons of steel). Display panels in 
this section compared population and production 
figures for the Community, the U.S.A., U.S.S.R.., 
and the United Kingdom. Thus total and work- 
ing populations (million people) and areas 
(million square kilometres, shown in brackets) 
are, for the Community, 163-5 and 74-8 (1165-9). 
For the U.S.A. the figures are 169-4 and 70 
(7828), for the U.S.S.R. 200-2 and 90-9 (22,273), 
and for the U.K. 51-4 and 24-1 (0-244). 
Production of coal and steel last year stood at 
248 million and 59,800,000 tons in the Com- 
munity, while the U.S.A. produced 468 million 
and 102-5 million tons respectively ; the U.S.S.R. 


° See - L’Ossature Exterieure du Palais de la CECA Aal’Expo- 
sition Universelle de 1958 4 Bruxelles,”’ by A. D’Heygers. Annales 
des Travaux Publics de Belgique, No. 3, 1957, page 31. 
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Fig. 2—Part view of basic industries’ model. On the left table can be seen a power station, coal minc, 
washery, coking plant and iron ore mine, while on the right are an ore unloading quay and stockpile, blasi- 
furnace, converter and open hearth steel plant, and a rolling mill 


produced 325 million tons of coal and 51,000,000 
tons of steel, and the U.K. 227 million tons of 
coal and 22,100,000 tons of steel. 

The second part shows the growth of the 
European Community. A series of photographic 
panels traces the main events which led up to the 
establishment of the Community—the Schuman 
Declaration of May 9, 1950, the first Conference 
of the Six, the signing of the Treaty establishing 
the European Coal and Steel Community, the 
ratification by the Parliaments of the six coun- 
tries. On a raised stand the Treaty is displayed, 
together with a separate copy of its preamble, 
and next to them the two Treaties of Rome 
establishing the Economic Community (the 
Common Market) and the European Atomic 
Energy Community (Euratom), as a reminder of 
the further steps that have now been taken. 

The third part deals with the institutions of the 
European Community. The visitor can see how 
the Assembly exercises parliamentary control, 
and how the various institutions work, including 
the executives of the Coal and _ Steel 





Community, the Common Market, and Euratom. 

The section devoted to social policy is reachea 
by a wide corridor along which a combination of 
cinemascope and mirror effects gives the visitor 
a vivid impression of finding himself in the heart 
of the European Common Market. 

The central theme of the the Social Section is 
the Community’s fundamental concern with the 
well-being of individual citizens and workpeople, 
here represented by a coalminer and a steel- 
worker. The worker has his say in the affairs of 
the European Community, through the Assembly 
and its Committees, in which his country’s repre- 
sentatives exercise parliamentary control over the 
executives and vote resolutions and recommenda- 
tions ; through the Consultative Committee, 
one-third of which consists of workers’ delegates ; 
and through the trade union liaison bureaux 
which maintain contact on the spot with the 
European institutions, 

In this section are described the various 
aspects of the Community’s work in the social 
field : readaptation of workers, illustrated by 
three actual examples ; freedom of movement 
for workers, thanks to the European labour card ; 
workers’ wages—these are not subject to direct 
action by the High Authority, but because of the 
Community’s existence, a general levelling-up of 
wages is stated to be taking place ; workers’ 
health, which is the concern of the unions, the 
Governments and the enterprises, and for which 
financial aid has been granted by the High 
Authority ; workers’ safety—the High Authority 
has financed a four-year industrial safety research 
programme, and a permanent body to ensure 
safety in coal mines was set up following the 
Marcinelle pit disaster in August 1956 ; workers’ 
housing—plans and models show the results 
achieved by the two experimental building pro- 
grammes and the other building projects carried 
out with the High Authority's financial aid ; and 
lastly, vocational training—photographs and 
diagrams illustrate what has been done in the 
different countries, and show how the existence 
of the Community has made possible an overall 
picture of the problems involved and brought 
about a most valuable pooling of knowledge and 
experience. 

Before leaving the Social Section the visitor 
sees a televised representation of the model coal 
mine which is the next exhibit. 

The Mine.—On entering the coal mine the 
visitor first comes to the lamp-room. He enters 
the cage and is immediately “ wound down ”’ the 
shaft. Leaving the cage at the pit bottom, he 
begins his 300-yard walk round the roadways, in 
the course of which he is able to inspect a fire- 
damp control post, haulage trains, mine cars, &c. 

He soon finds himself at a slightly inclined coal 
face worked by a coal-getting plough. In another 
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roadway a steel apron conveyor is in operation. 
There are to be seen a number of workings which 
show what underground coal-getting operations 
are like, both mechanical and manual, and the 
kind of equipment used. Machines and equip- 
ment shown are of the very latest design and 
nearly all of them are in actual operation. One 
revolutionary innovation is the explosion-proof 
television observation system installed below 
ground. The various safety devices with which 
the mine is equipped are also open to inspection. 
Miners from Community collieries are on duty 
throughout the Exhibition. 

The Industrial Models.—Also in the basement 
is the model section comprising two tables, each 
about 200ft long, on which are displayed the 
models of a colliery, an irori mine, steel works 
and rolling mill, as well as associated plant. The 
models (Figs. 2 and 3) which are to a scale of 1 
in 30 are shown in operation. They were built 
by Demag A.G., Duisburg, with the co-operation 
of a number of experts from Luxembourg, 
France, Belgium and Germany, as well as the 
firms Evance Coppée, Lurgi, Still and Wedag. 
The layout is such that the observer can see the 


‘entire range of operations from the mining of 


coal and ore, through the transportation of raw 
material to the iron and steel plant, to the manu- 
facture of iron and steel, and the conversion of 
the steel produced into a variety of rolled pro- 
ducts. The designs are based on actual plant, 
e.g. the integrated iron and steel works is a 
typical design, which in real life would have an 
a capacity of 2,400,000 tons of ingot 
steel. 

From the model coal mine the coal is taken to 
the washery, and thence to the coking plant, 
while the fines are burned in an electric power 
station. The coke is passed on to the blast-furnace 
plant, while distillation by-products are supplied 
to the chemical industry for further processing. 
Meanwhile, iron ore has arrived at the blast-fur- 
naces from a modern minette mine with attached 
preparation plant. Overseas ore supplies arrive 
by ship and are stacked on a modern, travelling 
crane-operated stockpile before going on to the 
sintering plant. Finally all the ore is smelted 
in the blast-furnaces, the resulting iron being 
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section, 
level, 13-5ft above the ground, and is 
the use of coal and steel. 
Use of Coal and Steel.—The layout here 


i 


the visitor to study the two aspects 
tely ; the coal bay is on one side and the 
steel bay is on the other. Here something can be 
seen of the extensive variety of things for which 
coal is used, ranging from fertilisers to pharma- 
ceutical products, while the other side presents a 
vivid illustration of the theme “ Steel in the 
Service of Man”’ (Fig. 4). Among the exhibits 
is a house made of steel entirely fitted out and 


furnished for everyday family life. A hall in the. 


centre of this section is devoted to research in 
coal and steel, for which the High Authority gives 
financial aid 


Finally, the visitor descends to 3-5ft above 
level, where the last section in the 
pavilion gives him a glimpse of the future, taking 
him into the year 1975, the year on which are 
based the High Authority’s “‘ General Objec- 
tives *’ for the Community. 


i 


European Engineering Industries, 
1955-57 


In 1956 over eight million people in the 
O.E.E.C. countries (ie. 7-5 per cent of all 
persons in employment) were directly employed 
ih industrial engineering plants which accounted 
for over 12 per cent of the gross national product 
(at factor cost) of member countries combined.* 
In that year the gross value of production by 
the i ing industries amounted to about 
41-43,000 million dollars, their extra-European 
exports totalling nearly 7000 million dollars. 

in O.E.E.C. member countries there are about 
58,000 industrial i i establishments. 
About 1300 large plants (more than 1000 people) 
account for over 45 per cent of the total employ- 
ment in the sector, the share of medium-sized 
plants (100 to 1000 people), which number less 
than 10,000, amounting to about two-fifths. On 
the other hand, only one-sixth of the total 
number of workers and employees are working 
in smaller plants. 

Supply.—Throughout the years 1955-57 the 
European engineering industries taken as a whole 
and their major branches maintained their expan- 
sion. Taking price trends into consideration, 
the real rise in output between 1953 and 1957 is 
estimated to have amounted to about 40 per cent 
(compared with about 8 per cent recorded for the 
engineering industries in the United States). In 
1956 and in 1957, when expansion was markedly 
smaller than in 1955, the rise in output remained 
substantially greater than that noted for European 
industrial production in general. 

Employment increased steadily during the 
period between the end of 1953 and the middle of 
1956, but became notably smaller from then 
onwards. Last year employment in the European 
engineering industry as a whole continued at a high 
level, and although some countries recorded in 
the last months a somewhat reduced demand for 
for goose detain g Aare Stone wid 

it in member countries combined 
was greater than at the end of 1955 and of 1956. 
The easing in the demand for manpower mainly 
concerned unskilled labour, whereas in most 
countries difficulties of recruiting skilled workers, 
technicians and engineers persisted. On the 
whole, supply and training of manpower 
remained one of the most important current 
problems. of these industries in all countries. 

The rise in production and improvement of 
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productivity were made possible by large-scale 
investments which totalled about 2600 million 
dollars in 1956, which corresponds to about 6-5 
per cent of the total turnover. 

The cost of raw materials and manpower—the 
most important cost elements—increased steadily 
in the years under review. Indications are that 
in other less important elements of the cost price 
structure there was also a steady rise. The only 
exceptions to these cost trends were the recent 
price decreases for non-ferrous metals. 

As a consequence, prices for engineering 
products rose in most countries in 1955 and 1956, 
a trend which continued in several countries up 
to Autumn, 1957. Compared with the rise in 
costs, these price increases were only moderate. 

Member countries as a whole are largely self- 
supporting in their supply of engineering 
products, imports from third countries (mainly 
from the United States) representing only about 
3 per cent of the total apparent supply. The 
degree of dependence on imports is much smaller 
for the six Common Market countries combined 
than for the remaining O.E.E.C. member coun- 
tries taken together. 

Demand.—The share of exports in total 
demand varies considerably from country to 
country (between 10 and 40 per cent approxi- 
mately). In 1956 member countries as a whole 
exported one-sixth of the engineering products 
available in Europe. Exports by the six E.C.S.C. 
countries combined to countries outside their 
area were relatively, and absolutely, substantially 
smaller than exports of the remaining member 
countries taken as a whole. 

The internal demand in member countries con- 
tinued to expand, though at a lower rate than 
exports. This seems in the main attributable to 
restrictive measures taken by various Govern- 
ments. In 1956 these measures resulted in the 
levelling-off of the demand for durable consumer 
goods. In 1957, however, internal demand for 
these products increased, whereas Government 
measures aimed at moderating fixed capital 
expenditure commenced to bring about the 
desired effect on the demand for capital goods. 

In 1955-57 export demand continued to be 
influenced by the interaction of a number of 
frequently conflicting factors such as trends in 
the general economic situation in major customer 
countries, availability of capital, accessibility of 
export markets. As 80 per cent of extra- 
European exports are directed to less industrial- 
ised countries in the free world, their trends were 
determined by the current pressure towards 
increased industrialisation in these countries. 

After a sharp rise in 1955, the growth in orders 
decreased or came to a halt in several countries 
in 1956, a trend which was confirmed quite 
generally in 1957. So far, however, this may be 
considered a return to a normal order book 
situation, although, as a result of expansion in 
output, orders in hand at the end of 1957 repre- 
sented on the average a smaller reserve in work 
than at the end of 1955 or 1956. 

International Trade.—Member countries’ extra- 
and intra-European engineering exports increased 
steadily in the years 1955-57. In 1956 exports to 
third countries represented about two-fifths of 
total extra-European exports, engineering im- 
ports, however, representing only 5 per cent of 
total imports from the rest of the world. The 
sharp rise of exports to the dollar area in 1956 
and 1957 resulted mainly from the great rise in 
shipments of motor cars to the United States. 

In 1956 intra-European engineering exports 
represented about 12 per cent of total production. 
Their value rose by over 50 per cent between 
1953 and 1956. These exports also increased 
steeply in 1957. No doubt largely due to the 
progress made in liberalisation, intra-European 
engineering trade continued to expand faster 
than European production. 

Prospects —According to the O.E.E.C., the 
development of the engineering indus- 
tries during the years 1955-57 may be considered, 
on the whole, satisfactory. So far as the future 
is concerned, the fact that most Governments 
have found it necessary to introduce measures 
restraining the development of demand and, 
furthermore, that these measures are in principle 


Se " A Stud he 
Machinery Cammines of OBEC. Pars: The raat of a temporary nature, suggests that European 
Fee rR cote nom HLS. P.O. Box 369, London, imternal demand for engineering products will 
S.E.1, Price 12s. 6d. probably continue to expand. 
a = a 








Aug. 8, 1958 


G.2 Becomes Critical 


It is announced by the Commissariat a 
l'Energie Atomique that the G.2 reactor at 
Marcoule became critical for the first time on 
July 21. Criticality was achieved with a core of 
22-5 tonnes as against a calculated 22-3 tonnes. 
Under these conditions, the pile operates at low 
power, in air of atmospheric pressure and without 
artificial cooling. : 

Together with the reactors G.1 and G.3 and 
the plutonium factory, the present reactor is 
one of the key items in the first French atomic 
five-year plan. The reactor is intended for the 
manufacture of fissile materials (plutonium) and 
the production of electrical energy from nuclear 
fission. 

The fuel used is natural uranium, cooled by 
carbon dioxide at pressure. This technique was 
first used in France in the EL.2 reactor at Saclay 
and is carried out on an industrial scale in the 
British and French atomic programmes. Among 
reactors of this kind are Calder Hall, G.2 and G.3 
at Marcoule, and the first nuclear power station 
of Electricité de France, now under construction 
at Chinon. 

The difference of two years between G.1 and 
G.2 has made possible important technical 
advances, as a result of which G.2, for the same 
quantity of natural uranium fuel and graphite 
moderator, is about four times as powerful as G.1, 

The total charge will amount to 115 tonnes of 

natural uranium and will be distributed over 
36,000 cartridges, each 30cm long and placed 
inside the 1200 horizontal channels of the 
moderator. The moderator forms a cylinder with 
horizontal axis and, including the reflector, has 
a diameter of 7-8m and a length of 8:45m. It 
consists of 1271 tonnes of graphite subdivided 
into 16,402 blocks, and comprises the active 
centre, the reflector, and the wall. The heat 
transfer medium is carbon dioxide gas at 15 kg 
per square centimetre pressure. 
_ The pressure vessel is of cylindrical shape and 
is constructed of prestressed concrete. This is 
the first time that a concrete container of such 
size has been built to withstand such a pressure. 
Besides containing the gas, it serves also as a 
biological radiation shield. 

When at full power, G.2 is expected to have a 
thermal output of over 1SOMW, corresponding 
to an electrical output of 30MW to 35MW. The 
heat from the pile will be converted into steam by 
four heat exchangers operating at a maximum 
temperature of 350 deg. Cent. Electrical energy 
will be generated by a turbo-set of nominally 
40MW. 

Construction of G.2 began in November, 1955, 
and it is expected that the reactor will be in com- 
plete operation by the end of the year. The work 
was Carried out by French firms under the direc- 
tion of the Commissariat a l’Energie Atomique, 
the Société Alsacienne de Constructions Mecan- 
iques acting as consulting engineers. 


International Courses in Hydraulic 
Engineering 


ENGINEERS from all over the world are 
studying this year in the International Course in 
Hydraulic Engineering at the Technologic<! 
University of Delft. The programme of this 
eleven months’ course includes lectures, excur- 
sions, design work, and practical work. The 
participants are taking advantage of the experi- 
ence and knowledge of leading Dutch engineers 
and of the many important hydraulic works now 
under construction or in operation in the Nether- 
lands. All instruction is in English. The course 
will be repeated in 1958-59, beginning October 22, 
1958. Special attention can be paid to one of 
the following chief branches of study according 
to the interests of the participants: tidal and 
coastal engineering, including harbours ; rivers 
and navigation works ; and reclamation engin- 
eering, including ground-water recovery. For 
prospectus and calendar of the 1958-59 course, 
containing detailed information, please apply to : 
The Registrar, International Course in Hydraulic 
Engineering, Netherlands Universities Founda- 
tion for International Co-operation (NUFFIC), 
27, Molenstraat, The Hague, The Netherlands. 
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Ten Years of Transistor Progress in 
the United States 


BY OUR AMERICAN EDITOR 
No. IV—{Concluded from page 197, August 1) 


The invention of the transistor, which was announced by the Bell Telephone 
Laboratories, of New York, in June, 1948, gave birth to a new era in electrical 
technology now known as “* semi-conductor electronics.”” The following decade saw 
an unprecedented expansion of this new technology until to-day almost half of the 
American development effort in electronics is devoted to semi-conductors. Further- 
more, a rapidly increasing fraction of communications and other electronics 


apparatus now employs semi-conductor devices rather than thermionic valves as 

active components. To mark the tenth anniversary of the birth of the transistor, a 

semi-conductor conference was held at the Bell Telephone Laboratories on June 17, 

and this article, based on data released during the conference, reviews some of the 
work of the past decade. 


Rees of a system which would 
be difficult to build without transistors 
because of space and weight requirements is 
the Data Communications System AN/USC-2, 
better known as the ‘* Discrete Address,’’ or DA, 
system. Data are transmitted over a single 
radio channel between a U.S. Navy surface 
vessel and as many as 100 aircraft. Data trans- 
mitted from ship to aircraft provide directions 
for the interception of targets and for returning to 
land on a carrier deck. Transmission from air- 
craft to ship includes acknowledgments and 
information as to distance and direction from 
ship, altitude, headings and speed. The system 
makes it possible to direct individual orders from 
a ship to the proper aircraft and to identify their 
messages of acknowledgment and information. 
The first experimental system, AN/USC-2 
(XN-1), used point-contact transistors, and a 
subsequent development, AN/USC-2 (XN-2), 
uses newer junction transistors. The airborne 
equipment has about 220 transistors and the 
surface-based equipment has about 300. 

The previous examples have been concerned 
with data transmission. Closely related as far 
as basic techniques are concerned is the field of 
digital computing and data processing. In 
defensive systems, computers must handle large 
amounts of data from which they must predict 
future target positions so that other computers 
can direct defensive aircraft or missiles to inter- 
cept the attack. In offensive weapons like a 
ballistic missile or a bomber, computers must 
compute the trajectory to the target or the proper 
position from which a bomb should be released. 
Until transistors became a factor in military 
systems, most of these jobs were done by analogue 
computers. Now, however, they are or will be 
predominantly digital. Typical of an application 
in which the use of transistors and the application 
of digital techniques have gone hand-in-hand is 
the “ Tradic.”” Sponsored by the U.S. Air Force, 
“Tradic”’ has had as its goal the development 
of techniques for the use of transistors in a 
bombing and navigation computer. A significant 
result of this programme was the “ Tradic”’ 
phase-one computer, completed in January, 
1954, It was the first American all-solid-state 
digital computer in operation. 

This first computer demonstrated techniques 
which could be used for the bombing problem. 
It also provided valuable life-test data on a 
relatively large collection of transistors. Even 
though the transistors were early models which 
were not hermetically sealed, approximately 700 
transistors operating nearly continuously for 
two years gave a failure rate of only 0-07 per 
cent per thousand hours. This gave some early 
confirmation to the expectation that transistors 
would provide reliable operation. With tech- 
niques developed for this computer, a second 
computer has been designed to be tested in an 
aircraft. Known as the Flyable Model “ Tradic 


computer, it was designed to operate with the K 5 
bombing and navigation system in place of an 
existing analogue computer. In addition to the 
purely computing functions, a number of circuits 
associated with the radar, such as the radar 
range unit, used transistors. The first of two 
models was installed in a C.131 aircraft in the 
autumn of 1957 and has operated successfully. 
Both of the “* Tradic’’ computers are serial 
synchronous machines operating at a pulse rate 
of 1 Mc/s. Semi-conductor diodes perform the 
logic operations and point-contact transistors 
are used in circuits to retime and reshape pulses 
distorted by the logic networks. Both machines 
require cooling of the transistors. Closely 
related to the “ Tradic’’ computers in basic 
circuit configuration, but faster in its operation, 
is a computer developed for the U.S. Navy. A 
task frequently required in air defence, such as 
protecting a fleet against bomber attacks, is the 
tracking of a number of aircraft targets using 
data obtained from a continuously rotating radar 
antenna. This is called track-while-scan. Posi- 
tion data on each of the various targets must be 
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stored for several revolutions of the antenna. 
Each piece of data must be examined to see 
whether it is a new target or a new position of a 
target already being tracked. This can be 
accomplished by a computer in much the same 
way a human would do it. If a target position 
is a logical extension of a previous track, then 
it is accepted as a new position in that track. 
This kind of operation requires a relatively 
large number of similar operations on large 
amounts of data in a short time. To establish 
the feasibility of doing the track-while-scan with 
a digital computer using transistors, Bell Labora- 
tories have developed for the U.S. Navy a com- 
puter which does the basic track-while-scan job. 
In addition, for demonstration purposes, it 
provides means for an operator with a joy-stick 
to “fly ’’ a target which the computer then tracks, 
This computer has the capacity to track up to 
fifty targets simultaneously. 

To keep the amount of equipment to a mini- 
mum, the computer uses serial synchronous 
techniques. A high pulse rate is required because 
of the large number of operations which must be 
performed. One of the outstanding achievements 
of this project is the pulse rate of 3 Mc/s obtained 
with point-contact transistors. Another point 
worthy of mention is that the circuits associated 
with the ultrasonic quartz delay lines, which 
provide the large amount of storage, use tran- 
sistors for all active elements. This is the first 
known application of transistors to do this job. 
In all, about 1000 transistors are used. Probably 
the largest number of transistors which Bell 
Laboratories has assembled in one unit of equip- 
ment in its military work has been in the “ Lepre- 
chaun”’ computer, illustrated in Fig. 18. 
“* Leprechaun ”’ represents the second major step 
in the “ Tradic”’ exploratory development pro- 
gramme. It uses more than 5000 alloy-junction 
transistors in a computer designed primarily for 
laboratory evaluation and research in military 
computer organisation and programming. The 
transistors are operated at very low voltage (0:3V 
maximum on the collector) and low power (0-5 
milliwatt dissipation). They provide both the 
logic or switching functions, as well as the gain, 
in a system called Direct-Coupled Transistor 
Logic. (DCTL). It is a good example of a use of 
transistors which takes advantage of inherent 
characteristics of the semi-conductor junctions 
and it would not be possible with vacuum valves. 
The resulting circuits are extremely simple com- 
binations of transistors and resistors, and they 


Fig. 18—‘‘ Leprechaun ” digital computer with over 5000 transistors developed for the U.S. Air Force 
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allow a very orderly mechanical arrangement. 
os Baelaengge sndloe sung dq 
un” has a magnetic- 
core memory ; it is the first large scale (1024 
eighteen bit words) core memory in which the 
switching currents are supplied by transistors. 
This advance was made possible by the develop- 
ment of a transistor that switches relatively high 
currents (170mA) in a short time (1-5 micro- 
seconds). 

All applications are primarily digital in their 
operation. Other transistor applications which 
are not digital have had as their primary goal an 
increase in reliability, as illustrated by an appli- 
cation in the “ Nike Hercules *’ missile. When 
a missile is fired, it is very important that the 
warhead should not be exploded accidentally 
near the launching site, where operating person- 
nel might be injured. To prevent malfunctions 
from causing a premature explosion, circuits are 

which prevent complete arming of the 
warhead until it is safely on its way. Elements 
in these circuits themselves may fail and it is 
imperative that such failures shall not cause an 
explosion. With the small size and low power 
required by transistors, a multipath or redundant 
circuit has been developed which prevents 
individual component failures from making the 
missile unsafe but still allows it to complete its 
mission in the normal way. This would be diffi- 
cult to do within the missile with other compo- 
nents. The use of transistors to improve the 
reliability of the electronic guidance section of 
“ Nike’ has been the goal of another develop- 
ment programme. With “ Nike Ajax”’ as the 
test vehicle, a number of models have been buiit 
and test fired with success. 

Within the limits of security regulations, some 
generalisations about the kinds of circuit can be 
made. Practically all digital operations to be 
performed in the foreseeable future will use 
transistor and/or other solid-state devices. Con- 
siderable experience has been accumulated by the 
Bell Laboratories and its sub-contractors on a 
variety of digital techniques. On projects like 
those already described, enough experience has 
been gained to allow the confident undertaking 
of large systems of data processing, data trans- 
mission and computing. The problem of con- 
verting from physical or analogue quantities to 
digital numbers is always associated with digital 
operations. Techniques have been developed to 
do most of these conversions at least as accurately 
as existing equipment using vacuum valves. 
They will all use solid-state devices. Likewise, 
circuits which provide the tie between computers 
and radar sets in measurement of range, pointing 
of an antenna and other similar functions will 
all use transistors. 

Equipment for supplying power to transistor 
circuits is now being made with solid-state com- 
ponents only. Where regulation is needed, 
transistors either provide the regulation or control 
magnefic amplifiers which regulate the output. 
Transistors of the newer kinds allow the operation 
of oscillators in the hundreds-of-megacycles 
range. Radar intermediate frequency amplifiers 
and video circuits have been developed. In the 
laboratory, most of the common circuits in 
military systems except those requiring high 
power can now be made with transistors. Get- 
ting them into production, and achieving a full 
realisation of the reliability which the transistor 
is capable of providing, have awaited a stabilising 
of the transistor art—an art that has been chang- 
ing rapidly during the past five years. The 
development background is available; and with 
the advent of the diffusion process, which 
promises reliable transistors at low cost, the 
military applications can be expected to increase 


greatly. 
TRANSISTOR MANUFACTURE 


When the Western Electric Company (the 
manufacturing unit within the American Bell 
Telephone System) started to manufacture tran- 
sistors in 1951 it was faced with a completely 
new technology and a new set of manufacturing 
problems. The manufacturing engineer's first 
view of the transistor was one of excitement and 
anticipation. As he studied the original point- 
contact transistor, he saw a product simple in 
structure, rugged, and enclosed in plastics so 
that it would easily lend itself to mass produc- 
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tion. However, it did not turn out quite that 
way. Problems were soon encountered in the 
areas of reliability, reproducibility and range of 
performance. Fortunately, a Bell group had 
already been established at the Western Electric 
works, in Allentown, Pennsylvania. Those were 
the days when the gate house of the works was 
made part of the experimental manufacturing 
facilities: transistors were placed in this non- 
air-conditioned area to determine whether or 
not their electrical characteristics would change 
under conditions of wide temperature and 
humidity ranges. They did. They were not 
reliable. Neither were they completely repro- 
ducible. It seemed that no two point-contact 
transistors behaved alike. In addition, not 
nearly enough transistors produced by the process 
met the exacting requirements. It was found that 
the manufactured device was being asked to 
perform at the peak of its capability. 

These problems and other experiences were fed 
back to the other members of what Dr. M. J. 
Kelly has termed an “ organised creative tech- 
nology’’ team. As a result, point-contact 
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made which improved them and their manufac- 
turing processes. Nor were grown-junction 
transistors without their early reliability prob- 
lems, which necessitated: many changes and 
adoptions of new processes ; and as the extreme 
surface sensitivity was learned, the simple con- 
cept of plastics encasement was dropped in 
favour of a vacuum-tight, metal-to-glass sealed 
container. 

Working together, the engineers of Western 
Electric and Bell Laboratories solved these and 
many other problems. They developed electro- 
etching, thus making unnecessary the costly 
solutions of hydrofluoric, nitric and acetic acids 
which could be hazardous to both man and 
machine. Automatic bonding of the base con- 
tact was visualised, and a machine was built by 
the Laboratories to establish that this could be 
done. A round can design was introduced in 
place of the initial oval design as an aid to 
ultimate automatic manufacture. A machine for 
making these devices was planned and built, as 
shown in Fig. 19. In spite of problems with 
reproducibility (in the junction grown in the bar) 





Fig. 19—Machine for the automatic assembly of transistors installed at the Allentown works of Western 
Electric 


transistors ultimately became manufacturable. 
Although they are not being made on a mass- 
production basis and although they cost more 
than originally expected, these new devices do 
satisfy certain customer demands, and _ their 
reliability in service has been quite good. For 
example, the transistor’s first Bell System appli- 
cation was in the card translator for trunk call 
switching. The point-contact transistors used 
in this system since 1952 have a reliability 
history of 1,000,000 socket-hours per failure. 
The grown-junction transistor announced in 
1952 was of considerable interest from a manu- 
facturer’s viewpoint for several reasons. In the 
first place, it had new ranges of parameter 
properties and extended the applications possi- 
bilities. In addition, grown junctions, which 
were understood and reasonably controlled, were 
substituted for the “ art-techniques *’ of forming. 
Finally, and perhaps best of all, the manufactur- 
ing engineer was able to visualise an electronic 
product whose properties could be determined by 
test at an early stage of the manufacturing 
process. 

The grown-junction transistor brought with it 
a new technology to be learned, involving a 
whole new set of processes, tests, and in many 
respects a new language in which “ junction” 
was the common term. An operator could learn 
forming techniques in a few days, but it took 
engineers months to learn to grow single crystals 
with doped layers a thousandth of an inch thick 
between junctions to the precision and control 
needed for this work. As grown-junction 
devices were put into manufacture, changes were 


and range of performance (frequency and power), 
which affects demand, the machine produces 
units, and automatic semi-conductor production 
is a step on the way to reality. The grown- 
junction transistor has an excellent field record 
in an application where it is operating well 
within its range of performance. As used in the 
hard-of-hearing set amplifier, the 70,000 units in 
the field have resulted in only one known 
failure in two years of operation. 

In 1955 a new transistor technology, the alloy 
process, was introduced to meet the needs of 
systems employing digital techniques for which 
the grown-junction transistor was not suitable. 
The very first projects for experimental electronic 
switching required transistors having greater 
reliability and better performance than any semi- 
conductor device yet devised. As manufacturing 
experience was gained on these devices on a 
production basis, it became clear that the alloy 
technology processes, though involved, were 
capable of the requirements requested of them. 
It was found that these alloy transistors could be 
process tested at many points during manufac- 
ture and that controls could be initiated which 
would make the devices reproducible and reliable. 
In the manufacture of alloy-junction transistors, 
for the first time in semi-conductor manufacture, 
art was being eliminated in favour of process 
controls. Material could be selected for optimum 
yield, alloying pellets could be sized and sorted 
for use with wafers of measured thickness to 
produce uniformity at alloying, alloyed wafers 
could be process tested, and feed-back data was 
used to correct alloying time and temperature. 
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The resulting uniform sub-assemblies reduced the 
number of fall-outs at later processing test points 
so that work was not performed on defective 
units and little material was discarded. The 
result—transistors were produced which satisfied 
the requirements of performance. The electronic 
switching systems engineers report that they 
have tested, under operating conditions, more 
than 400 of the units for over a year without a 
failure. New applications have arisen and more 
are expected as increasing volume and continuous 
effort reduce costs. 

Low cost is not a problem of the manufactur- 
ing engineer alone. Designs and processes which 
can lead to low cost are to a large extent related 
to the original concepts in research and develop- 
ment. The effort of the “ organised creative 
technology ’’ team will fail if it cannot produce 
a suitable end product at a reasonable cost. To 
produce transistors at a low cost, stabilised 
designs and high yields are required and, until 
these considerations are met, low-cost devices 
produced on a mechanised basis are not possible. 
If one has a stabilised design, the “* organised 
creative technology ”’ team will refine that design 
and its processes, increase the yields and achieve 
low cost. Applying what was learned from the 
production of transistors for the electronic 
switching system units, a process has been 
developed to load alloying jigs semi-automatic- 
ally and, as an alternative technique, alloying 
pellets are also being attached by a rapid “* tack- 
ing ’’ operation. Cumbersome base-wafer mount- 
ing brackets have been eliminated to produce a 
simple structure capable of handling more power 
than its prototype. New techniques for making 
electrode contacts, at present a tedious hand 
process, have been developed. These and other 
refinements lead to a low-cost transistor pro- 
cessed on a semi-mechanised basis. 

In the meantime, the development engineers 
have introduced junction formation by the 
diffusion process. This appears as an additional 
technology to be learned and controlled, but 
with an encouraging and stabilising note: it 
suggests common material, common technology 
and control through understanding and measure- 
ment.. As already mentioned, in the “early 
days ’’—ten years ago—the transistor was envis- 
aged as a simple, rugged, low-cost device which 
was to be easily mass produced with reproduc- 
ible, reliable and wide performance character- 
istics. With what has been learned over the past 
ten years, and what is promised by the diffusion 
technique, it appears that the goal is at hand. 
The uniform basic material may well be silicon, 
which is less affected by temperature and is 
readily available on the earth’s surface. The 
common technology will be diffusion. Slices 
instead of wafers will be processed so that the 
cost per junction becomes small. Controlled and 
very thin diffused layers can be produced, thereby 
extending the range of operation. The number 
of different devices will be reduced. As a result, 
fewer processes and techniques will be needed 
and high yields will more quickly result. Then 
more complete mechanisation will be possible 
and lower-cost semi-conductor devices will be a 
reality. The manufacturing engineer’s work 
becomes increasingly more important, for tran- 
sistors are being made in growing numbers to 
satisfy demand for initial systems applications, 
and more particularly for use in development 
circuitry for radical new electronic telephone 
systems. It is significant that in ten years the 
transistor has been developed to the point where 
it can compete performance-wise and cost-wise 
in many applications with its forty-two-year-old 
competitor the vacuum valve. 


FUTURE DEVELOPMENTS 


In Fig. 20 is shown the relative yearly cost of 
transistor development in the Bell Laboratories 
from 1948 to 1958. During this period it grew 
by a factor of 40 ; whereas the total Laboratories’ 
development budget slightly more than doubled 
in the same decade. Can one correlate these 
curves with known research achievements ? The 
first sharp rise from zero in 1947 to the reference 
value of 1-0 in 1948 and to about 1-3 in 1949, 
was, of course, the technological response to the 
basic invention. This period was further stimu- 
lated by the development of techniques for 
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growing single crystals. The rise from 1-3 to 10, 
from 1950 to 1952, was the response to the theore- 
tical prediction and experimental proof of junction 
transistor principles. This period was also 
stimulated by zone purification of germanium 
and the development of alloy junction techniques. 
The third rise from 1955 to the present represents 
an appraisal of the relative and lasting import- 
ance of diffusion-silicon research results in 1954. 
If one examines similar curves for military 
transistor development, or for other fields such 
as for thermionic valves, one finds a similar 
pattern; the only difference is in speed of 
response and length of intervals between steps. 

The essence of transistor electronics has been 
the search for understanding and control of 
minute impurities in otherwise perfect crystals of 
germanium and silicon. To-day, with the addition 
of the diffusion-silicon technology, practically all 
of the barriers to “‘ new art”’ electronics have 
been removed in principle. One can say that the 
present technology of these materials is based 
upon a sound and broad scientific base—as is 
also the important diffusion method for form- 
ing them into devices capable of varied per- 
formance. Assuming for the moment that no 
further important research accomplishments 
were made in the next ten years, what is the out- 
look for growth ? In the opinion of the Bell 
organisation, the major accomplishments will 
be : (a) in development : refining, simplifying 
and reducing the number of standard designs 
required to cover all major applications—both 
old and new electronic functions ; (5) in manu- 
facturing : introducing mechanisation, auto- 
mation and better surface process control to 
reduce the cost of diffused devices of both 
germanium and silicon; (c)in applications : 
developing the new circuit and equipment tech- 
niques that will lead to the high level economical 
manufacture of large, high-speed digital systems, 
such as computers, switching systems and data 
transmission and processing systems. It follows 
that cost reductions will lead to further invasions 
of the present “ valve ’’ electronics. 

It is reasonable to assume that continuing 
important new knowledge and inventions will be 
forthcoming in the next decade. What are a 
few of the exciting possibilities ; in what areas 
do they lie and what might be some of their 
technological effects ? In the field of materials, 
germanium and silicon are only two materials of 
the literally hundreds of potentially useful semi- 
conductors. Being the simplest, they are the 
most completely understood. Using the basic 
techniques developed for these two materials, 
many scientists have been intensively studying a 
new class of inter-metallic compounds which are 
closely related in their structure and electronic 
properties to germanium and silicon. While 
knowledge is far from complete, recent investi- 
gations have shown that one can make a number 
























































1000 T 7 
| Po a 
j a 
A 
“ 4 
A 
100 se ee F Ff 7 
DEVELOPMENT oupy’ 
ey) 
10 
neous & mUTAAY 
a al APPLICA’ 
ursuss-t/ | SS ReraLY | 
IN MILLIONS +4 ~~. 
1-0 — < 
ee 
5 aa 
ENTERTAINMENT 
APPLICATIONS 
Or l it 
1948 1952 1956 1960 1964 1968 
YEAR 


Fig. 20—Trends of transistor development, pro- 
duction and costs at the Bell system 


of such inter-metallic compounds with a wider 
range of electronic properties than is obtainable 
with germanium and ee For example, 
theory indicates that indium phosphide and 
gallium arsenide devices should operate at higher 
temperatures of the order of 300 deg. to 400 deg. 
Cent., and yet provide still higher frequency and 
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broader bandwith. Already good rectifiers have 
been made of these materials which verify the 
initial predictions. 

It seems likely that new mechanisms of energy 
interaction within the solid semi-conductor may 
be discovered which will not only extend the 
performance, but broaden the functions of 
transistors even more. Already in the laboratory 
one can see germanium and silicon p-n junctions 
being operated as new variable-capacitance 
amplifiers at frequencies of 6000 Mc/s. Theory 
predicts no serious limitations down to milli- 
metre wavelengths and noise performance much 
lower than that possible with the best electron 
valve. Preliminary experiments are verifying 
these predictions. One new effect that may play 
an important part in both continuous wave and 
digital electronics is avalanche-multiplication and 
electronic-voltage-breakdown in a p-n junction. 
Excess electrons or holes crossing a p-n junction, 
at sufficiently high reverse voltage, gain excess 
energy and generate secondary hole-electron 
pairs and form a densely charged plasma. 
These breakdown effects are currently used to 
make voltage regulating devices. Such effects 
have exceedingly short time constants, of the 
order of 10-" to 10-" seconds. When such 
effects are confined to a single microscopic 
region of the crystal, these micoplasmas have 
shown an ability to generate microwave energy 
and perhaps may be adapted to amplification 
into the millimetre wave range. With such 
short time constants, they may provide the 
switching devices for computing speeds up to 
1000 Mc/s. 

Most vacuum valves and transistors perform 
the many complex functions of communication 
through complex circuitry and their simple 
ability to rectify and amplify. Already in the 
laboratory one can see evidence of the coming 
versatility of solid-state electronics in performing 
complex functions within a single physical struc- 
ture with a minimum of external circuitry but 
with the transistor’s small size, very low power 
and its high reliability. Single p-n-p-n diodes are 
simple but effective switches, oscillators, ampli- 
fiers and memory elements. When a number of 
them are formed in a proper way into a single 
small piece of silicon, one obtains a pulse counter, 
coder, register or memory array. One final 
device example : the p-n junction, when operated 
in the avalanching reverse biased condition, 
becomes a light emitter and possibly a light 
amplifier. It requires no great stretch of the 
imagination to foresee million-bit photographic 
plate memories being interrogated by such 
devices. 

In the field of manufacturing techniques, the 
protection of the semi-conductor surface to 
obtain the intrinsic reliability of the bulk semi- 
conductor is one of the most expensive parts of 
manufacture. Moreover, present methods are 
mostly empirical and thereby costly because of 
this lack of basic understanding. With the 
powerful tools and scientific challenge now 
developing in surface physics and chemistry, 


for the bulk properties of semi-conductors. 
When this comes to pass, it will make electronic 
devices even more reliable, and eliminate the 
costly processes which significantly affect reli- 
ability, yield and cost. Such developments 


with vacuum baking and capsulation. 


Gas Turbine Engines for Launches 


Two high-speed launches designed for offshore 
petroleum drilling operations are being built 
each powered by two 500 h. p Solar “Jupiter” gas 
turbines provided by the So 


by By 
is 55ft long and will carry fifty passengers at 
35 eae for open sea operations 

turbines arranged for a conventional drive. 
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Personal and Business 


Appointments 


Mr. G. P. Bacrour has been appointed managitg 
director of Stockdale Engineering, Ltd. 


Mr. H. L. Luoyp has been appointed general 
manager of the Roballo Engineering Company, Ltd. 


Tue Nationat Coat Boarp has announced that 
Mr. A. E. Crook has been appointed chief engineer 
(production). 

Mr. W. Crark, works director of the John Bull 
Rubber Company, Ltd., has been appointed to the 
board of Metalastik, Ltd. 


Mr. J. Frank Tucker, managing director, has 
been inted chairman and managing director of 
Bull’s Metal and Marine, Ltd. 


Mr. H. E. Cox, A.M.L.E.E., general manager of 
the Rugby works of the British Thomson-Houston 
Company, Ltd., has been appointed a director. 


ArRMsTROoNG SippeLey Morors, Ltd. has 
announced the appointment of Mr. Sidney Allen, 
M.1.Mech.E., F.R.Ae.S., as chief engineer for all 
Armstrong Siddeley products except motor-cars. 


THe Bririsa OxyGen Company, Lid., announces 
that Mr. P. S. Beale has been appointed a director ; 
Mr. R. J. Barritt has been appointed chief executive, 
engineering division, and will take up his duties on 

ber 1. 


C.A.V., Ltd., has announced the following appoint- 
ments of area :—North-eastern area, Mr. 
W: H. Simpson ; north-western area, Mr. M. J. 
Reynolds ; south-western area, Mr. R. H. Lewis, and 
central and south Wales area, Mr. D. Brown. 


MINISTRY OF TRANSPORT AND ClivIL AVIATION has 
appointed Mr. M. M. V. Custance to be a deputy 
secretary in the place of Mr. A. H. Wilson, who has 
retired. Mr. Wilson has taken up a new appointment 
in the Ministry as adviser on commercial air transport. 


British TRANSPORT COMMISSION announces that 
Dr. F. T. Barwell has been appointed electric traction 
engineer (research), electrical engineering department, 
British Railways central staff. Mr. H. L. Preston has 
been appointed senior technical assistant (inspection). 


MINIstRY OF LABOUR AND NATIONAL SERVICE 
announces that Sir Wilfred Neden, chief industrial 
commissioner, will retire from the public service on 
August 24. Mr. P. H. St. John Wilson has been 
appointed to succeed him with a rank equivalent to 
deputy secretary. 


Tue British ALUMINIUM CoMPANY, Ltd., announces 
that Mr. P. T. Ensor, formerly general manager of 
the Canadian British Aluminium Company, Ltd., 
has now returned to the United Kingdom and has 
been appointed assistant to the commercial director, 
Mr. G. W. Lacey. 


Business Announcements 


W. E. Bray anp Co., Ltd., Faggs Road, Feltham, 
Middlesex, has changed its name to Bray Construction 
Equipment, Ltd. 


A. D. Tack RaGs AND Abuesive Dusters, Ltd., 
Stafford Street, Dudley, Worcs (P.O. Box No. 28), 
has changed its name to Anti-Dust Services, Ltd. 


CuIMAX MOLYBDENUM ComMPANy OF Europe, Ltd., 
States that as from September |, its address will be 
2, Cavendish Place, London, W.1 (telephone, 
Museum 8818). 


WINN AND Coaces, Ltd., in collaboration with its 
main Canadian agents, announces the formation of a 
new company, Denso of Canada, Ltd., 47, Cranfield 
Road, Toronto. 


CROMPTON PARKINSON, Ltd., states that with effect 
from August 11, the address of its Nottingham 
branch will be Crompton House, Maiden Lane, 
Woolpack Lane, Nottingham (telephone, Nottingham 
45678). 


Firtu CLEVELAND, Ltd., has announced that a new 
factory for the Firth Company, Ltd., Warrington, 
built to replace the one destroyed by fire in Decem- 
ber, 1957, will be brought into production from 
September 1. 


Gammax, Ltd., Cecil House, 47-51, Wharfdale 
Road, King’s Cross, London, N.1, states that it has 
established a new radiographic inspection service for 
the examination of welds, castings and machine com- 
ponents, under the supervision of Mr. R. J. Ford. 


CHEMICAL EQUIPMENT ENGINEERING COMPANY, 
Stanley Hall Chambers, Castle Street, Maccles- 
field, Cheshire (telephone, Macclesfield 4241), is a 
new company which will be concerned with the design 
and erection of process plants, solvent recovery plants, 
agitation and mixing equipment, and rotary vacuum 
filtration equipment. 

ARMSTRONG SIDDELEY Morors, Ltd., announces 
that it has completed an agreement with Beaver 
Precision Products, Ltd., Detroit, Michigan, U.S.A., 
whereby both firms will co-operate in the complete 
interchange of technical knowledge and manufactur- 
ing techniques in respect of Beaver’s products. A new 
Beaver Products Division is to be opened in England 
under operation of Armstrong Siddeley Motors, Ltd. 


COvENTRY GAUGE AND Toot ComPAny, Ltd., and 
ROCKWELL ENGrNeERS, Ltd., announce that they 
have reached agreement in principle as to a merger 
of the two concerns. It is envisaged, they state, that 
this will be achieved by the acquisition by Coventry 
Gauge and Tool Company, Ltd., of the whole share 
capital of Rockwell Engineers, Ltd. Accordingly, and 
subject to agreement in detail and to C.I.C. consent, 
it is the intention of Coventry Gauge and Tool Com- 
pany, Ltd., soon to make a formal offer to acquire 
the whole share capital of Rockwell Engineers, Ltd. 


Tae WALTER Kippe Company, Ltd., in order to 
ensure that no misunderstanding should arise as a 
result of statements made in a broadcast on May 
21, 1958, make the following announcement. The 
Walter Kidde Crankcase Monitoring Unit, which 
gives advance warning of explosive conditions in the 
crankcases of marine diesel engines, is the result of 
research which began in 1951. The Walter Kidde 
Crankcase Monitoring Unit was formally approved 
by the Ministry of Transport and Civil Aviation on 
April 17, 1958, for use in British passenger ships, and 
is therefore officially available to British passenger 
shipping. 


Contracts 


British EUROPEAN AIRWAYS now has approval to 
conclude a contract with the Aircraft Manufacturing 
Company, Ltd. (Airco), for twenty-four D.H. 121 
aircraft. These will cost about £29,000,000 and will 
be delivered between 1964 and 1966. The D.H. 121 
is the short-haul and medium-haul jet airliner which 
B.E.A. require to follow and to complement the 
Comet 4B airliners, of which a fleet of six is being 
built for introduction on their route network in 1960. 
Aircraft Manufacturing Company, Ltd., is the com- 
pany formed early in 1958, in which de Havilland, 
Hunting Aircraft and Fairey Aviation are participat- 
ing. The D.H. 121 will have a maximum cruising 
speed of more than 600 m.p.h. It is required to carry 
up to 100 passengers on stage lengths of about 1000 
miles, and must be able to operate from airport run- 
ways only 6000ft in length. From longer runways it 
will operate considerably longer stages. The aircraft 
will be powered by three Rolls-Royce RB. 141 
engines, which will be mounted at the rear end of 
the fuselage. The RB. 141 is a by-pass jet engine 
developed from the Conway but having a greater 
by-pass ratio. Its static thrust will be of the order 


of 12,000 Ib. 
Miscellanea 
TuRBOPROP OVERHAUL LiFE INCREASED.—Three 
months after the increase in overhaul life of the 
Bristol “* Proteus’’ 705 turboprop engine to 1300 
hours (page 551, April 11 last), the Air Registration 
has granted authorisation for a further exten- 
sion to 1600 hours between overhauls. Engines are 
already being run on trial to 1900 hours between 
overhaul. 


Wreck Returns.—Llioyd’s Register has issued its 
return of merchartt ships totally lost, broken up, &c., 
for the quarter ended December 31, 1957. Steamships 
lost consequent upon casualty totalled, throughout the 
world, fifty-one ships of 81,872 tons gross, of which 
six ships of 11,779 tons were owned in Great Britain 
and Northern Ireland. The corresponding returns 
for ships broken up are eighty ships of 232,293 tons 
gross and twenty-nine ships of 91,714 tons. 


TRANSPARENT DouBLe-SIDED TAPE.—-A transparent 
cellulose tape, which has a highly tenacious adhesive 
mass both sides of the base material, is now made by 
John Gosheron and Co., Ltd., Vauxhall, London, 
S.E.11. This tape has been developed to give an 
extremely thin, yet strong, mounting medium where 
surfaces have to be joined as closely as possible. 
Double-sided tapes in three base materials are now 
available from this firm—paper and cloth (in 50-yard 
lengths) and cellulose (in 36-yard lengths). 


MECHANICAL STOKERS ON B.R. Locomotives.— 
Following a decision made last year, three British 
Railways standard 2-10-0 Class ** 9F ” steam loco- 
motives have now been fitted with Berkley mechanical 
stokers, and with double chimneys, to determine to 
what extent their hauling capacity can be increased 
by these means. The three locomotives are now in 
service in the London Midland Region, where they 
will undergo trials, and are based on the Saltley 
motive power depot. The possibility of fitting 
mechanical stokers to other “‘ 9F ’’ locomotives will 
depend upon the results of the trials. 


In-Line INpDicaTORS.—In-line indicators are 
designed to display a selected number in clear, illu- 
minated figures without any mechanical movement in 
the indicator, and with only a low-voltage electrical 
supply. We learn that there are two such types of 
indicator made by Hilger and Watts, Ltd., 98, St. 
Pancras Way, Camden Road, London, N.W.1. 
These are the edge-illuminated and the projection 
indicator. In-line indicators are primarily designed 
for panel mounting and can be assembled in banks, so 
that as many decades as required are displayed in 
adjacent windows. The line of figures appears as it 
would be written or printed. There is a choice of 
white or green light and continuous or dotted 
numerals. 


AIRCRAFT TURBINES.—A type test at a static 
thrust rating of 17,000 Ib has been successfully 
completed by a Bristol ‘“* Olympus,” Mark 201 
B. Ol. 7) turbojet. The ‘Olympus’ Mark 201 has 
the highest thrust/weight ratio of any high-thrust 
turbojet which has completed an official type test. 
Highest power previously revealed for the “‘ Olympus ”” 
was 16,000 lb thrust for the Mark 201 (B.01.6), which 
is now in production for the Avro “ Vulcan ’’ Mark 2 
bomber ; the completion of a type test at this rating 
was announced in January, 1957. Guaranteed mini- 
mum thrust figures for the Rolls-Royce “Conway” 
are: R.Co. 12 and 24, 17,500 Ib ; R.Co. 15, 18,500 Ib. 
The Rolls-Royce R.B. 108 engine for jet lift is now 
known to have a thrust of 2010 Ib. 


MaGnetic Conveyors.—A design of conveyor 
made by Geo. Robson and Co. (Conveyors), Ltd., 
Hodgson Street, Sheffield, can be used for the eleva- 
tion of steel parts of awkward shape up steep inclines 
where space has to be conserved. The conveyors are 
basically flat belt conveyors with the belt sliding on a 
smooth plate. Under this plate are arranged high- 
powered, permanent magnets, which serve to hold the 
materials to the belt. Heavy articles can be handled 
and, if necessary, the conveyors can be vertical. If 
the slight magnetism that may be imparted to articles 
is to be avoided a demagnetiser can be arranged at 
the discharge point. The widest conveyors of this 
type made by the firm to date have had 24in wide 
belts and have been for handling oiled strip steel 
“* off-cuts °’ from high-speed shears. 


LIFTING MAGNET EQUIPMENT FOR STEEL PLATES.— 
Particulars have been received from Electromagnets, 
Ltd., Bond Street, Birmingham, of lifting magnet 
equipment made for handling steel plates in shipyards 
and similar concerns. In these equipments a required 
number of lifting magnets are mounted along a 
spreader beam slung from a crane, and the use of 
relatively lightweight magnets enables full economic 
use of crane capacity. Ina typical equipment supplied 
to the Blythswood Shipbuilding Company, Ltd., six 
36in by 24in rectangular magnets are spaced along 
a spreader beam, and used for handling plates of 
up to 5 tons in weight. Each magnet weighs some 
616 lb and has a consumption of about 14kW. The 
firm’s “ Select-o-Load’”’ control system used enables 
the crane operator to utilise only the number of 
magnets required to span the particular size of plate 
being handled by the equipment at any time. 


MAGNeTiIC SWARF SEPARATORS.—An improved 
design of dual-drum separator for the reclamation of 
non-ferrous swarf containing ferrous contamination 
is now being made by Electromagnets, Ltd., Bond 
Street, Birmingham, 19. The separator comprises 
two magnetic drums embodying “* Alcomax”’ per- 
manent magnets. Vibratory feed trays provide 
a consistent and steady feed of the swarf on to 
the drums. Contaminated swarf is fed by a 
chain and bucket elevator into the primary feed 
hopper which regulates the feed on to the first 
feed tray by a rack and pinion operated regula- 
tion gate. The first drum removes the majority of 
the contamination, the slightly contaminated non- 
ferrous material passing forward on to the second 
tray which feeds it on to a second drum which 
removes residual non-ferrous contamination. As an 
additional safeguard to ensure that any fine iron 
which may be attached to non-ferrous oily swarf is 
removed, a final permanent magnetic chute is fitted 
over which all the non-ferrous material passes, 
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British Patent Specifications 


When an invention is communicated fi 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the 
The date first given is the date of application ; 
at the end of the abridgment. 

complete specification. Copies of specifications may be 

at the Patent Office Sales Branch, 15, Southampton Buildings, 

Chancery Lane, W.C.2, 3s. 6d. each. 


WORKSHOP TOOLS AND APPLIANCES 


797,785. August 15, 1956.—A DevICE FOR USE WITH 
A SCREWDRIVER, Cecil John Sutton, Arlington, 
Bibury, near Cirencester, Gloucester. 

The invention relates to a device for use with a 
screwdriver to facilitate the attachment and removal 
of small screws such as grub screws, and has for its 
object to provide a simple and inexpensive device 
which may be attached permanently or temporarily 
to a screwdriver to enable a screw, for example a 
grub screw, to be located with respect to, and driven 
into, a tapped hole, and to be removed with ease 
in places difficult of access. In the drawings the 
upper view! is a perspective view with a part 
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broken away of the device attached to a screw- 
driver for use with grub screws, and the lower 
view is a similar view showing the device (turned 
through 90 deg.) retracted for normal use of the screw- 
driver. A cylindrical container A is secured by a set- 
screw B to a coiled spring C, the opposite end of 
which is attached to the handle D of a screwdriver, 
the shank E passing through the spring and into the 
container. A plunger F, formed by bending a wire 
spring G, projects through a small aperture H in the 
container, the opposite end of the spring G being 
secured along a part of its length to the outer face of 
the container. A grub screw J is shown within the 
container, and this screw may be retained therein by 
depressing the plunger F. In use the container, with 
a grub screw in position, is placed over the tapped 
hole and the screwdriver moved against the spring 
until the screw engages the hole. The screw may 
then be screwed home. To release the grub screw 
the container is again placed over the hole and the 
screwdriver projected until the screw is engaged. 
When the device is attached permanently to a screw- 
driver and it is desired to use the screwdriver in the 
normal way, the container is thrust against its spring 
until the driver shank protrudes through the container 
as shown in the lower view and the container is then 
— to the shank by the set-screw B.—July 9, 
1958. 


POWER TRANSMISSION 


797,684. June 30, 1955.—U-SecTION RING SEALING 
Devices, Dowty Seals, Ltd., Ashchurch, Tewkes- 
bury, Gloucester. (/nventor: Frank Bastow.) 

This invention relates to U-section ring sealing 
devices for providing a fluid tight seal between 
relatively slidable cylindrical elements and more 
particularly in rams or jacks for use at high working 
pressure. Referring to the drawing, a portion is 
shown of a piston A and cylinder B of a hydraulic 
pit prop such for example as shown in prior Speci- 
fication No. 636,568. The piston has a stepped 
recess C for the reception of a sealing ring which in 
this case comprises a U-section ring D of synthetic 
rubber and a supporting ring E of polyamide synthetic 
resin, This supporting ring is L-shaped in cross 
section and fits into a recess F at the outer corner 
of the base of the U-section ring where it bridges 
the gap between piston and cylinder. The 
cylindrical part G of the supporting ring extends 

about halfway up the outside surface of the U- 

section ring in contact with the cylinder wall. 

The remainder of the outside surface of the 

U-section ring also contacts the cylindrical 

wall in order to make a liquid tight seal. The radial 

flange portion H of the supporting ring fits over 
part of the base of the U-section ring and is in contact 
with the base of the recess C. The radial depth of the 
flange H is about half the radial depth of the base of 
the U-section ring. The remainder of the base of the 

U-section ring contacts the base of the recess C to 

form a liquid tight seal. The ring J of aluminium or 

like soft metal is secured around the piston A at a 

position adjacent to the base of recess C so that the 

ring actually forms a continuation of the base of the 
recess. This ring projects slightly from the piston to 
prevent the latter from making contact with the 
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cylinder to prevent scoring of the cylinder in use, 
The ring J is actually made as close a fit as possible 
in cylinder B having regard to the tolerance that 
must be allowed for the internal diameter and ovality 
of cylinder, since the latter is made of a commercial 
grade of drawn steel tubing. Thus there is very 
probably a small gap between the ring J and the 
cylinder and the arrangement of the sealing device is 
that the supporting ring will cover this gap. The seal- 
ing ring D and the ing ring E are maintained 
in position by a flanged metal retaining disc K secured 
by screws L to the piston hedd. When a high pres- 
sure acts on the piston it will, in the usual way act on 
the interior of the U-section ring D since the edges 
thereof engage the piston and cylinder by virtue of 
their deflection from their normal shape, to urge the 
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outside of this ring into sealing contact with the 
recess C and the cylinder B. The supporting ring by 
virtue of its elasticity will be urged by ring D into 
contact with the cylindrical wal! and with the base of 
recess C, By virtue of its resistance to extrusion the 
supporting ring will bridge the gap between the 
cylinder and the ring J and will resist the action of 
the hydraulic pressure which tends to extrude it into 
the gap. This supporting ring cannot itself produce 
a liquid tight seal with the cylinder and the base of 
the recess because it is not sufficiently elastic, but its 
function is to reduce considerably the gap which the 
rubber sealing ring would have to bridge to prevent 
the latter from being extruded through the gap. The 
supporting ring by virtue of its élasticity will stretch 
or contract circumferentially to adjust itself to varia- 
tions in cylinder diameter so that the effective gap 
which the rubber ring must bridge to provide an 
effective seal is always at a very minimum. The 
supporting ring is of course urged against the cylinder 
wall by the hydraulic pressure and is subject to con- 
siderable wear during movement of the piston in the 
cylinder. The fact that the supporting ring is made 
of a polyamide resin means that it will be extremely 
resistant to wear with the result that the whole sealing 
device has a long working life. A modified design is 
also shown in the Specification.—July 9, 1958. 


INTERNAL COMBUSTION ENGINES 


797,780. June 20, 1956.—Exnaust-Gas TURBINES, 
The Daimler-Benz Aktiengesellschaft, Stuttgart- 
Untertiirkheim, Germany. 

The invention relates to distributors for radial-flow 
exhaust-gas turbines a peso with exhaust gases from 
the cylinders of internal combustion engines. Accord- 
ing to the invention, the two parallel exhaust-gas 
supply ducts extend to the guide-blade ring in a plane 

jar to the axis of rotation and i 
ally in relation to a plane containing the axis, each of 
ducts being being allotted one-half of the ring to the 
blades of which the exhaust gases from the respective 
ducts flow with opposite directions of rotation. 

The guide blades have an at least approximately 

constant — of emergence around the entire inner 

periphery of the ring, while their angles of entry in 
the two halves of the ring are at least approximately 
equal although they are reversed in mirror-image 
fashion in relation to the radii on which the blades lie. 

With this arrangement, small radii of curvature of the 

ducts with resultant high frictional and bend losses 

can be avoided, so that high efficiency can be achieved 
without requiring excessive space and incurring 
excessive weight. In the drawing, A is the turbine 

runner which is fast on a shaft B and carries blades C. 

The mounting for the shaft is not shown. Two 

parallel exhaust-gas supply ducts E and F extend in a 

radial direction towards the turbine housing. The 

two ducts are located in a plane perpendicular to the 

axis of rotation and symmetrically in relation to a 

plane containing the said axis. The duct E is curved 

to embrace one half G of the guide-blade ring in the 
clockwise direction in the upper view and duct 

F is curved to embrace the other half H of the ring 

in the anti-clockwise direction. The exhaust gases 

from the ducts E and F, thus flow around the turbine 

with opposite directions of rotation. The blades J 

of the half G. have the conventional form (angle of 

entry a,, angle of emergence «,). The hook blades K 

of the other half H have the same angle of emergence 
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a, as the blades J and an entry angie a,’ which is 
substantially equal to the angle a, but which is 
reversed in mirror-image manner in relation to the 








radial line on which the blade lies. As the angle of 
emergence «a, is at least approximately constant 
around the entire periphery of the ring, uniform 
admission to the blades C of the runner is obtained. 
The direction of rotation of the runner is indicated 
by the arrow L in the upper view.—July 9, 1958. 


796,662. June 4, 1956.—IGNITION DevVICES FOR 
COMBUSTION CHAMBERS, Societe Nationale 
d’Etude et de Construction de Moteurs D’Avia- 
tion, 150, Boulevard Haussmann, Paris, Seine, 
France. (Jnventor: Franck Guillaume Michel 
Ferrie.) : 

The invention has for its object an improved 
ignition device based on the action of a resistance 
which can be brought up to red heat under the effect 
of the passage of an electric current. In accordance 
with the invention, the electric resistance is formed 
by a rod of sintered material with a base of silicon 
carbide, the supply 
voltage being applied 
to the extremities of K 
this rod. The drawing 
shows an arrangement 
in which two rods A , 
and B of different re- G 
sistances are arranged E 
side by side. They Z 
comprise an end por- M-4 c- Yj 
tion C and D engaged V4 
against the pressureof jy 
springs E and F, in 
housings G and H ina cH 4, Hp 
metallic member J atti 
which is connected by i | 


— nr 


a terminal K to a . 
conductor L. The 

metallic member J is anid | 
enclosed in a casing M iii 
to which it is fixed by 4 
means of an insulating 
socket NV. The rods are 
housed inside a metal N 
a O of ar | ligt 
shape, two oppositely- Seay 
facing windows P being SSSV@“_“_4»; Y 
formed in the walls NS - 
of this skirt, towards 
its lower extremity, so 
as to expose a certain 
length of the rods 
A and B. The cylindrical skirt O is terminated 
by a circular base U, the internal surface of 
which is in contact with the extremities of the rods 
which abut against this base due to the action of the 
springs. When it is desired to effect the ignition or 
the re-ignition of the combustion chamber 
the device is mounted, the current iy 

L is placed under tension, the return 
through the skirt to earth. The rods A and B of 
different resistance and i lel, thus 
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a very effective manner, whatever the external 
In case of a defect or damage to 


one of the rods, A for ¢ , the ignition is then 
effected by the rod B which is finally brought up to 


red heat after a few seconds. Alternative designs are 
also shown in the specification.—June 18, 1958. 


CHAIN DRIVES 
797,650. November 12, 1956.—AuTomatic Apjust- 
ING MEANS FOR CHAIN Drives, Moto Guzzi 
Societe per Azioni, 28, Via Durini, Milan, Italy. 
The invention concerns improvements in or modi- 
fications of the automatic adjusting means for chain 
drives forming the subject of Specification No. 


789,438, especially means for compensating for the 
effect i pon such drives and 


particular advantage to chain drives for distributor 
shafts, cam shafts or the like controlling the operation 
of valves or ignition means in internal combustion 
engines. The drive illustrated in the drawing is 
generally similar to that 

illustrated and described in 

the original Specification 
of the parent application. 
However, there is no sep- E 


compression 
fluence of the bowed leaf 
spring D, suitably a single 
, Which acts between 
the abutment or hinge 
point E on the lever A, and 
the fixed abutment or hinge 
point F and guides the 
chain G. For this pur- 
, the rod C, adjustably 
but ‘fixedly anchored at 
its lower end in the bracket 
H, is acted upon axially 
at its upper end by an 
adjustable lock screw K 
in the lever A. The screw 
engages the rod with a 
rounded or more or less pointed end. Since the leaf 
spring seeks to return to a straight condition, it 
exerts a clockwise movement on the lever A, so that 
the rod C is stressed in compression. The manner 
of operation of the device is essentially the same as 
that described in the parent application. Whereas 
the distance OP between the axes of the driving and 
driven sprocket wheels and the distance OB will 
increase due to thermal expansion, the distance OK 
is desi to remain unchanged or at least to vary 
differentially. Consequently the abutment E is 
caused to rise so that the leaf spring D can stretch or 
straighten itself and thus continue to afford proper 
guidance and support for the chain without the load- 
ing of or the tension in the chain being materially 
changed.—July 9, 1958. 











British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


WIRE ROPE FITTINGS 

No. 461: “ Bordeaux Connections.” Price 5s. 
This twenty-page standard specifies the dimensions, 
materials and inspection, testing and certification 
requirements for the fittings (“ Bordeaux connec- 
tions "’) used for attaching wire rope to short link 
chain. The safe working load of the Bordeaux 
connections is to be between 1 ton 8cwt and 
10 tons 10 cwt. The specified sizes of wire rope range 
from +in to lin diameter. One of the standard’s 
three appendices deals with “ splicing a Bordeaux 
connection with a wire rope.”” There are fully anno- 
tated illustrations of a Bordeaux connection and a 
a tensile steel grab shackle. 

©. 462 : “ Bull Dog Grips.”” Price 4s. 6d. This 
sixteen-page standard specifies materials and dimen- 
sions for the fittings (“* bull dog grips *") used to secure 
the end of wire rope as an alternative to splicing or 
socketing (e.g. in the absence of skilled labour or 
other facilities for such work). The range of nominal 
sizes is #in to 24in. An appendix to the standard 
deals with a method of applying bull dog grips to 
wire rope. There are illustrations showing the correct 
and the incorrect method. 

No. 463 : “ Drop-Forged Sockets for Wire Ropes 
for Engineering Purposes."’ Price 5s. This eighteen- 
page euntaed species materials and dimensions for 
drop-forged ets, of the open or closed types, for 
wire ropes of #in to Ijin diameter. “They are 
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also suitable,” states ny Haier a use on 
colliery haulages, where are with a coned, 
” One of the standard’s two appendices 


No. 464 : “Thimbles for Wire Ropes.”’ Price 5s. 
This eighteen-page standard specifies materials and 
dimensions for thimbles for wire ropes of nominal 
sizes from sin to 2}in. The types of thimble specified 
are: ordinary, fin to 2}in ; reeving, gin to Itin ; 
solid, ¥in to 24in. 

An appendix to the standard gives a recommended 
method of making a wire rope thimble splice. Dimen- 
sional tables for each type of thimble are shown in 

junction with fully annotated diagrams. 

No. 716: “ Rigging Screws and Stretching Screws 
for General Engineering Purposes.” Price 7s. 6d. 
This thirty-page standard specifies materials, com- 
ponents, dimensions, finishing requirements and tests 
for rigging screws and stretching screws of nominal 
size 4in to 24in and 4in to 2in respectively. All 
dimensional tables are presented in conjunction with 
fully annotated diagrams. An appendix to the publi- 
— provides the form of words for a certificate 
of test. 

No. 1290: “ Wire Rope Slings and Sling Legs.” 
Price 10s. This fifty-one page standard specifies 
dimensions, construction, loading and marking and 
test requirements for one, two, three and four-leg 
slings with legs of the ue gee | types :—Single part 
sliced ; double part sliced e , and double part 
grommet. The slings are for use with wire ropes of 
frin to 1#in nominal diameter. The first and second 
of the standard’s three appendices provide a form of 
warranty and information on safe working loads 
r€spectively. The third appendix provides appro- 
priate tables and figures from relevant British 
Standards. There are ten full-page diagrams. 


KEYS AND KEYWAYS 


No. 46: Part I. 1958, Price 7s. 6d. A revised 
edition of this specification has been issued as a 
result of requests for larger manufacturing tolerances. 
The various types of keys and keyways now have, as 
far as possible, consistent dimensions and tolerances, 
thus enabling a standard range of cutters to be used 
for machining the various types of keyway. It is 
pointed out, however, that the increased tolerances 

may inevitably entail more fitting of 
pr into keyways than was envisaged in the 1953 
tion. 

The tolerances on the width and depth of rectang- 
ular and square plain and gib-head keys have been 
increased ; and keys of gin size have been elimin- 
ated. Details of tangential keys have again been 
included, the section dealing with marine tailshaft 
keys has been re-written ; and recommendations on 
the preferred lengths of keys have been revised and 
brought into line with current practice. 


CONTINUOUSLY HOT-DIPPED GALVANISED 
PLAIN STEEL SHEET AND COIL 


No. 2989 : 1958. Price 3s. 6d. This new standard 
specifies six classes of galvanised plain steel sheet and 
coil thinner than 0-118in with a maximum width of 
48in, and coated by the continuously hot-dipped 
galvanising process from coil produced on a wide 
strip mill. The six classes are divided into two groups. 
For one group the specified weights of zinc coating 
vary from 2-5o0z per square foot to 1-5o0z per 
square foot ; for the second group the zinc coating is 
lighter, but the product has additional fabricating 
properties. Steel sheet and coil in the first group are 
subject only to the test for coating adherence. This 
group is intended to provide a high degree of protec- 
tion against corrosion of the parent metal. In general 
the product will be used as flat sheets, although it 
can be bent to a limited extent. The first class in the 
second group is intended, from the point of view of 
coating weight and bending properties, to meet 
requirements between those suitable for sheets 
normally used as flat sheets and those for material 
for severe bending. The remaining two classes in 
this second group are intended to provide for severe 
bending in subsequent fabrication. The standard 
specifies dimensional tolerances on sheet and coil, 
as well as detailed tests for the determination of coat- 
ing weight and coating adherence. 


Launches and Trial Trips 


La Coma, ore carrier ; built by the Chantiers 
Reunis Loire-Normandie (Grand Quevilly) for 
Buries Markes, Ltd.; — between perpendiculars 
410ft 1Zin, breadth moulded 57ft, depth to upper 
deck 32ft 3in, draught loaded 25ft.; two main ore 
holds, one cargo hold ; speed with half load 13-5 
knots, service speed 12 knots; two Deutz Mark 
RBV8M366 diesel engines, each of 2000 h.p. at 275 
r.p.m., drive single shaft at 100 r.p.m. through Vulcan 


reduction gears. Trial, June. 
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Fort NiaGara, banana carrier; built by the 
Chantiers et Ateliers de Provence for the Compagnie 
Générale Transatlantique ; length overall 373ft 6in, 
breadth moulded 61ft 8in, depth 35ft 4in, draught 
loaded 21ft Sin, deadweight 3200 tons; twelve 
passengers ; fruit capacity 1750 tons; Provence- 
Doxford turbo-charged Mark 60S.B.6 oil engine, 
6000 b.h.p., service speed 17 knots. Trial, June. 


CLAN Maciver, cargo liner ; built by the Greenock 
Dockyard Company, Ltd., for Clan Line Steamers, 
Lid.; length between perpendiculars 455ft, breadth 
moulded 61ft 6in, depth moulded to upper deck 
38ft 74in, deadweight 10,000 tons on 26ft 4in mean 
draught, service speed 13} knots ; five holds, bale 
capacity 589,000 cubic feet, two 80-ton, two 15-ton, 
six 7-ton and ten 5-ton derricks, electric deck 
machinery ; three 185kW diesel-driven generators ; 
Barclay Curle-Doxford opposed-piston oil engine, 
five cylinders, 670mm diameter by 2320mm combined 
— 5900 b.h.p. at 110/113 r.p.m. Launch, 

une 23. 


ENUGU PALM, cargo liner ; built at the Neptune 
Works of Swan, Hunter and Wigham Richardson, 
Ltd., for the Palm Line, Ltd.; length between per- 
pendiculars 425ft, breadth moulded 60ft, depth 
moulded to shelter deck 35ft 3in, deadweight 7930 
tons on 23ft Sin draught ; five holds, one 40-ton, four 
15-ton, two 10-ton and ten 5-ton derricks, sixteen 
electric winches ; three 250kW diesel-driven gener- 
ators ; Swan, Hunter-Doxford diaphragm oil engine, 
four cylinders, 670mm diameter by 2320mm combined 
stroke, 4500 b.h.p. at 118 r.p.m. Trial, June 24. 


STREAMBANK, Cargo ship ; built by William Dox- 
ford and Sons (Shipbuilders), Ltd., for The Bank 
Line, Ltd.; length between perpendiculars 450ft, 
breadth moulded 62ft, depth moulded to upper deck 
38ft 6in, deadweight 12,120 tons on closed shelter 
deck draught ; five hatches, one 25-ton, four 10-ton 
and ten 5-ton derricks ; Doxford opposed piston oil 
engine, four cylinders, 700mm diameter by 2320mm 
combined stroke, 4800 b.h.p. Launch, June 30. 


Crry OF HEREFORD, open shelter deck cargo liner ; 
built by the Caledon Shipbuilding and Engineering 
Company, Ltd., for Ellerman Lines, Ltd.; length 
overall 434ft, breadth moulded 59ft, depth moulded 
36ft 9in to shelter deck, 7400 tons deadweight on 
24ft 6in draught, service speed 144 knots ; four cargo 
holds, MacGregor hatch covers, ten 7/10-ton derricks, 
electric winches ; three 180kW diesel-driven gener- 
ators ; Clark-Sulzer single-acting, two-stroke diesel 
engine, eight cylinders, 5040 b.h.p. at 121 r.p.m. 
Launch, June 30. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Thurs., Aug. 21.—METROPOLITAN AREA: Visit to L.T.E. 
Works, Aldenham, Middlesex. 


Advanced Engineering Courses 


Operational Research Course. THE UNIversiITy OF BIRMINGHAM, 
INSTITUTE FOR ENGINEERING PRODUCTION, “ Southfield,”’ 16, 
Norfolk , Road, baston, Birmingham, 15. Residential 
course, Monday, ber 15, to Friday, Septemb«r 
26. Inquiries should be addressed to the Director of the 
Institute for Engineering ;Production. Residential fee 
50 guineas. . 


Post-Graduate Courses in Electrical Machines. ImpeRtAL COLLEGE 
oF SCIENCE AND TECHNOLOGY, ELECTRICAL ENGINEERING 
DEPARTMENT, City AND GurLps CoLLeGe, Exhibition Road, 
London, 8.W.7. Two vacation courses. The first from 
Monday, September 1, to Friday, September 19, on “ Limiting 
Physical Phenomena in Electrical Machines.’’ The second, 
from Monday, September 22, to Saturday, September 27, on 
“Generalised Theory of Electrical Machines.” Further 
particulars may be obtained from the Deputy Registrar, City 
and Guilds College, London, S.W.7. 


Production Planning and Control. THe UNtverstry oF BrRMING- 
HAM, INSTITUTE FOR ENGINEERING PRODUCTION, “ Southfield,”’ 
16, Norfolk Road, Edgbaston, Birmi , 15. Residential 
executive course from Monday, September 1, to Friday, 

mber 12. Inquiries should be addressed to the Director 
of the Institute for Engineering Production. Residential fee 
gui non-residential 40 guineas. 


Principles and Practice of Non-Destructive Testing. THe MAN- 
CHESTER COLLEGE OF SCIENCE AND TECHNOLOGY, Manchester, |. 
Summer school intended to benefit senior and chief inspectors, 
from Monday, September 8, to Friday, September 12. This 
summer schoo been sponsored by the British National 
Committee for Non-Destructive Testing and is being organised 
by the Manehester College of Science and Technology, the 
Manchester Association of , and the Institution of 

Engineering Inspection. The total cost of the course is expected 

to be approximately £18. Inquiries should be addressed to the 

Registrar, The Manchester College of Science and Technology. 


Work Study. BorouGH POLYTECHNIC, MECHANICAL ENGINEER- 
«NG DePARTMENT, Borough Road, London, S.E.1. The course 
is intended primarily for students who have already qualified 
for Parts I and II of the Institution of Production Engineers, 
and who wish to prepare for the work study examinations in 
Part III under the existing regulations for 1958/59. Enrolment 
dates are September 15, 16 and 17, from 5.30 p.m. to 8 p.m. 

The fee for the complete course is £2. 
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HOT BRASS FORGING PRESSES 


GATE VALVES UP TO 2° 


(SECTION) TEES 
fae UP TO 2'/,” 


ELBOWS AND 
BENDS UP TO 2'/,” 





WE ALSO MAKE 
Power Screw Presses 
(SECTION) TAP Double Action type Drawing Presses 
G cnetehinney Open-fronted Presses 
Double sided Presses 
Single and Double Crank Presses 
All types of Automatic Feed Presses 


200 ton 5 Action Press for ‘cored’ forgings CROSSES UP TO 2'/," Minting machinery 
Cartridge machinery 


TAYLOR & CHALLEN LTD siemenan 19 














PERFORATED METALS 


W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & SON) ESTABLISHED 1860 


Globe Works, Queensland Road, Holloway, N.7 Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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SPURS rae WORMS oe ee RSs eal ea 
ancas Smooth-running Efficiency... 
wenn scneWs ; METALRAX 
HELICALS a Gravity 
CHANGE 
CHAIN reno ROLLER 
wary — CONVEYORS 
All materials 
— standard The simple, inexpensive 
Supply pitches to cara , toe = for 
Cutting only saegrayes! METALRAX GRAVITY 


ROLLER CONVEYORS 
speed up the work and cut 
down on labour and costs. 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone : Halifox 521/78 Telegrams: ** Gears.’”” 














PRESS TOOLS| suse! 
PROTOTYPES) "ss" es 


straight sections, stan- 


M 0 U LD $ dard bends, adjustable 





; d all prices will 
GAUGES, JIGS, ETC. San wc 
send for it. 


Phone : 3678 


STATION RD (EAST), HORLEY, 
SURREY JAMES OSCARD & CO. 


ALD. M.OS., & ADMIRALTY APPROVED| DEPT. E, 139 WHITTON ROAD, TWICKENHAM. TEL. POPESGROVE 5281 


fig L TVPE CONSTRUCTION TRESTLING.. . . 















Versatile Shoring Equipment 


The column units in this gantry, each designed 
to take about 50 tons, are all prefabricated 
in standard lengths 12’, 8’, 4’, 3’ and 6”) to 
give any height combination required. They 
are braced at 5’ 0” centres and have 10’ 0” or 
15’ 0” capping and grillage beams. Standard- 
ised prefabrication cuts design time and 
indenting to a minimum and entirely elimin- 
ates wastage. This equipment, which is 
useful for installing all types of heavy plant 
or strutting deep excavations, is available for 
hire from : 












wcroria MM 54 VICTORIA STR“ LONDON: SWI 
JJOHNSON LTD 









For details of the above or of our Bailey Bridge 
Hire, write to our Bridge Dept. 


%* This 7sft long bridge gantry was erected by 
Messrs. Caffin & Co., Ltd., for Sir William Arrol & Co., 
Ltd., to suppert and roll in a new 220-ton bridge which 
they recently installed as part of British Railways’ 
modernisation programme, 


(This om a is reproduced with the kind permission 
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This man’s error 
could be catastrophic 


If this man operates the wrong valve, stand by for trouble. The 
consequences can range from a few hours’ inconvenience—to the 
jeopardizing of vital plant and the endangering of human lives. 
Hand-control, besides being prone to such risks, is also wasteful 
in terms of time and labour, and a handicap to efficient plant 
operation. 

Motorisation by Rotork is the complete answer to these problems. 
Rotork actuators, electrically operated by. push-button from any 
distance, or automatically from any set of data such as time, level, 
temperature, pressure, etc., can control any type or size of valve, 
and can eliminate costly mistakes due to human fallibility. 

Our catalogue contains much useful information about valve 
control. May we send you a copy? 





pepe on » of air supply lines to reactor A Rotork 50AS8 actuator, Buxton Certified 

RE. ‘arwell, shows 12” Cort valves FLP Groups II and 111, as used by Shell, 

fied ‘enh Rotork 100 A II actuators. B.P., Esso, Kuwait and Standard, for 
operating gate and conduit valves. 





Rotork Actuators for Vaive Control 


TRIFITIOS 


ROTORK ENGINEERING CO.LTD., of BATH, ENGLAND Tel:64558 














AUTOMATIC 
WATER SCREENS 


iy | ’ ROTARY AND 
. BAND TYPES 
FOR 


SCREENING COOLING 
WATER IN POWER 
STATIONS, PAPER MILLS, 
GAS WORKS, FACTORIES, 
Etc. 


CAPACITY : UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
REQUEST. 


LEDWARD & BECKETT LTD., 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. PHONE: ABBey 5429 




















Minimum cost, adaptability, 
ease of erection—the 
characteristics of curved- 
roof construction. 


THORNS 
CURVED-ROOF 
BUILDINGS 


can be delivered and erected 
quickly in my part of the 
country. 

The accompanying examples 
show Blister hangars, Rom- 
ney huts and Nissen-type 
huts. These are constructed 
in multiple lengths, and are 
available in basic widths of 
16ft., 24ft., Wft., 35ft. & M1ft. 


Get a quotation from THORNS, 
T H oO or write for fully-illustrated 
RNS iia 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 26¢ 
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WIND DIRECTION as ae 
< INDICATOR > . 


for mains operation combined with 
WIND VELOCITY 


Soe” “Gee This Modern 
— Pit Stops the 
Rot with... 




















concacts. 
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WATERPROOF 
CONVEYOR BELTING 


This modern plant operated by Charlton Sand & 
Ballast Co. Ltd is equipped with every technical 
advance to make it efficient and economic in operation 
—and a contributory factor is the use of ... BTR 
WATERPROOF CONVEYOR BELTING. BTR 
Waterproof Belting is on every conveyor in the pit. 
Charlton Sand & Ballast Co. Ltd selected it as a 
result of its outstanding performance in their other 
pits. BTR Waterproof beiting is ideal for wet 
materials and watery conditions because its immunity 
to water is permanent—its fabric cannot rot, it 
cannot stretch and it does not prematurely fail: nor 
is it liable to mildew or to any kind of fungus attack. 
If you are operating under watery conditions fit 
BTR Waterproof belting for greater output and 
lower belt maintenance and renewal costs. 


Velocity & 
direction 
dials or 








can be 
supplied 


R. W. MUNRO 


BOUNDS GREEN, LONDON, N.11 
Makers of Anemometers 
for eighty years 











ENGINEERS IN RUBBER 


BTR Industries Ltd 


Ceente mameractuntas 


tweamorcasticse & 


HERGA HOUSE VINCENT SQUARE LONDON S.w.! 


‘BRETT PATENT LIFTER C° L® 


Lifters vwtwtTery 








LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of Patent 


SNATCH BLOCKS 


also PULLEY BLOCKS and 


CRANE BLOCKS 
for Wire Rope 















Taleo] am -laelasltia-t; 
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STU IRY [s 


“HVBDRAULIGC =t@2U 68 2’ 
VARIABLE CAPACITY PUMP FOR 





GERMAN INDUSTRIES 
EXHIBITION 


BERLIN 
13th—28th September, 1958 









DEUTSCHE 
INDUSTRIEASSTELLG!S The Latest developments will be on view : 
BERLIN SSS 2. 01S 20.00, - 
Aluminium—Chemicals—Copper—Electro Technical Industry— 
Engineering—iron & Steel Industry—Machinery—Non-ferrous 
Metals—Sewing & Textile Machinery—Tools—Wire Industry 
—Wood Processing 


ALKALIES 53,450 square meters, 15 Halls, 9 Foreign Pavilions including 
SLURRIES Great Britain. 
Passes & Information : 123 Pall Mali, London S.W.1. 








AND VISCOUS M. Neven du Mont. (Tel: WHI 8211) 
FLUIDS 


NITRIPE 
CAPACITY: ZERO TO 11 G.P.M. 
Scie att : 


ical-resisting rubber through 
which the liquid to be pumped 


is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 


is a simple non-return valve 
of chemical-resisting rubber, 


and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 


pumped liquid never comes 




















Pre 











sate ane lp handled Geoag> The Nitriding Process for Case-hardening 
we Special Steels by Nitrogen Offers 
Surface hardnoss up to @ Retention of full hardness 
1100 D.P.H. after heating to 500°C. 
HEYWoOoOoo>D : Awe A Ss Ee corrosion by water and frictional wear and fatigue. 
Particulors from > 
LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON. S.W.! NITRALLOY LIMITED - ATLAS WORKS + SHEFFIELD, 4. 
Cw ae Telephone : Sheffield 26546 Telegrams : “'Ni lov. Sheffield” 











* HERE'S THE BOOK TO SOLVE YOUR CONTROL PROBLEMS 


















The possibilities of pneumatic control are 
fully described in this booklet together 
with the range of Westinghouse Pneu- 
matic Equipment available in Great 
Britain. Typical installations are also 
shown. Make sure of getting ‘‘ More 
Power to Your Elbow.” 


FLEXAIR VALVE CONTROLAIR VALVE 
This range includes a Suitable for throttle, 
wide variety of valves for brake or clutch control 
use on Excavators and and many other applica- 
Oil Drilling Rigs where tions in which hand- 
they can control engage- _ operated pressure control 
ment of the varions ig desired. 
clutches, etc. 





DOUBLE ACTING CYLINDER 


Provides a reliable and compact 
method of exerting a force. These 
cylinders are available in many 
combinations of diameter and 
stroke and are obtainable with or 
without cushioning. 


To WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 
Automotive & industrial Products Division, 
Hanham Road, Kingswood, Br istol 


Please send me a copy of your publication P3 
Eng. Signed... ...s00s deacescese sehenessisens 





wean ensemtinen eevee ie 
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Make Light of Weight 


THE ENGINEER 
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7000 types and sizes. 
Wheels 2” to 46" diameter. 
Loads up to 
30 tons each. 





Ask for 
LIST No. 83/3/9 












ENGINEERS, PATENTEES & SOLE MANUFACTURERS 70/80, STOUR STREET, 
NER Ce}) med -ve)yiin sie) Pm MBO BIRMINGHAM 18. 
"Phone: EDGbaston | 143 (3 lines) 


ESTABLISHED /919 


: For nearly forty years Bibby Resilient Couplings have enjoyed an 

unexcelled reputation for efficiency and reliability and numerous 

: Couplings supplied over thirty years ago are still giving trouble-free 
service. 














NOE MORRIE 





The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7'," bore can be supplied from stock. 10 TON 
ROLLER TURNTABLE 





We invite you to write for our illustrated brochure. 








THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1. 


Misr. GLASS ENGINEERING ALLOYS 


“DELTA® 210 tw 


BRONZE, BRASS, YELLOW METAL, NAVAL BRASS, COPPER, &c. 


EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 


























HUNT BROS LTD 
GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


t BROADWELL 1181 & 1182 Telegroms : GRIFFIN, OLDBURY 
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| the most POWERFUL in the WORLD 








345 MVA GENERATOR TRANSFORMER 


FOR THE TENNESSEE VALLEY AUTHORITY 


fully tested at the Company’s Stafford Works 
prior to shipment 


‘ENGLISH ELECTRIC 


transformers 


THe ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Transformer Department, Stafford 
WORKS: STAFFORD . PRESTON . RUGBY ? BRADFORD “ LivEerR POOL : ACCRINGTON 





TFS.22G 
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The recently launched 18,200 d.w. tanker, 

the “San Edmundo”’, owned by the Eagle 

Tanker Co. Ltd., and built by the Furness 
Shipbuilding Co., has stern tube and 





rudder bearings of Tufnol. Engine builders: 
Messrs. Richardsons Westgarth 
(Hartlepool) Limited, 















A = - Some Advantages of Tufnol 
noth er ship for ships’ bearings:— 
1. Long life 


tJ 
sth 2. Extremely low 


water absorption 
T 3. Small dimensional change 
4. Can be stored indefinitely— 
(REGISTERED TRADE MARK) no special precautions 


5. Easily, accurately cut 


stern tube and se i 


in 6. Available in sheet, strips 
dde bea gs or tube to suit exact 
Pu P Pin requirements 


7. Consistent quality—no 
knots or distortions 


Write for details of this truly remarkable material to :— 


=e ws a OG L TD ; PERRY BARR ° Bi OS ROR Se Se’ aS ° 22 8B 
365 
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bringing 
a NEW ERA in drilling 


SPEEDICUT 


“CHIPBREAKER 
DRILL 









Dry drilling constructional steels SPEEDICUT ‘‘ CHIPBREAKER "’ 
Drills, #gin. dia., average 3,108 holes between regrindings. 

Covering the range of single plate to packet drilling, the average hole 
depth is 1}in.; chipbreaking is excellent and no withdrawal is necessary 
when packet drilling to the full flute depth. 

One of the largest Constructional Engineers in the country reports 
this performance as 50 per cent. better than competitive drills. 

Take advantage of the latest techniques in toolmaking—SPECIFY 
SPEEDICUT. 





SPEEDICUT WORKS - CARLISLE STREET EAST - SHEFFIELD 
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Engine air 

| filtration 
without 

maintenance 


Reciprocating engines and air compressors attain their higher efficiencies 
through the use of smaller working clearances and relatively high speeds 


of revolution. Clean air, essential to such high performance machines, 





is reliably obtained at low cost through Rotonamic filtration. 





Graph of Rotonamic efficiency percentage 
plotted against dust particle size 








he 

z 

2 

2 Air entering a Rotonamic panel at A The illustration shows 

3 is centrifuged at speed by the helical a Rotonamic panel comprising 

. multiple static vanes which 

i 60 vanes. 10° of the air conveys dust to . P ae : 

rr) | impart a whirling motion to 

= 50 | the bleed-off tube at the base of the the air entering the panel. 
panel. The remaining 90°, cleaned The dust is centrifuged from 

40 


the air and is bled off to 


and filtered, reverses direction, enters : 
atmosphere or dust bin. 








the tube and exits at point B. 





0 10 «2 40 «650 70 


PARTICLE SIZE — MICRONS 





Rotonamic air filters are self-cleaning and have no working parts to wear. These filters are extremely 
efficient and easy to maintain. Please write for leaflet FRC9. 





Rotonamic filters are made in England by Intermit Limited 


for high efficiency at low cost... 


interpose an INTERMIT Far-Air Rotonamic | 


MEMBER OF THE 


INTERMIT LIMITED - BRADFORD STREET - BIRMINGHAM 5 - PHONE: MIDLAND 7961 rd 


BIRFIELD GROUP 















pt 














Increasing 















a* 


-~—>S 


A significant development 
in the design of steam 
turbo-generators for power 
stations is the increase 


in the power output of 










PARSONS 200 MW cross-compound turbo-generator (View of low 
pressure line only). Four of these machines are under construction for 
the Hydro Electric Power Commission of Ontario, Richard L. Hearn 
Generating Station. Steam conditions: 1,800 !b/ins* pressure, 1,000°F 
temperature, reheat to 1,000°F. 











individual machines. 
This is evident in the range a 


of large turbo-generators 


now under construction 





at Heaton Works. 


TURBO-GENERATORS 






LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE G 





GC. A. PARSONS & COMPANY 

















FSP ES HITE RE SAIN a nie 
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SIMMONDS MAKE NUTS FOR BUSY PEOPLE 


Simmonds, the self-locking nut specialists, also make a Cold formed double chamfered steel nuts 
standard nuts faster than you can use them—bar turned 6 = Full nuts 
and cold formed, in a wide range of sizes, steels and Slotted nuts 
; finishes. There are so many you can always get d Round top castle nuts 
exactly the nut you want. If you need a special Tie feck nel 
| nut or turned part for a special job you can get a 


that too. Just contact Si d — 
ee ee Special cold formed nuts 


S 


rT Aa‘! 8 


SIMMONDS AEROCESSORIES LIMITED trerorest, pontverioo, GLAMORGAN 


Branches : London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 
(RC) Ballarat, Sydney Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Head in 





the clouds 


Down-to-earth industrialists have been 
quick to install Alaflor extruded 
aluminium flooring. It’s outstanding 
economy and safety cannot be ignored. 


Strength and rigidity, in combination with 
minimum weight and the non-corrosive 
properties of this aluminium alloy. make 
maintenance overhead a thing of the past. 
For safety, Alaflor cannot be bettered, 

it’s spark-resistant and non-skid. 


Put Alaflor underfoot for saving and 
safety’s sake. 
Literature is available on request. 


ALAFLOR 


ARCHIBALD LOW 
& SONS LIMITED 


HOME & OVERSEAS SALES OFFICE: 


NOTE ; Alslor is manstoctared in Sie. widths and extraded to n maxizum length 143 Sloane St., London S.W.1. Tel: Sloane 6178 


of 24ft. Grating depths from fin to 2in. Available in two types (a) Rectangul : 
ce Bp coy cage age ate ar HEAD OFFICE sefotrgenidias ogg Street 
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RIVLINK foraii VEE Drives Mita tale 


The SUPER BELT 








Sela 


Made in RUBBER FABRIC 


@ 

@ Least Stretch—Longest Life 
@ Each Link a Complete Unit 
@ 


Detachable and Adjustable 





NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 





HEAVY STEEL PRESSINGS 


ESTGNED sno nce | 


HEATING BOILERS 





CHARLES McNEIL LIMITED 
KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, 5.1. 
Grams: “McNeil, Glasgow” — Phone: South 1131 











- 


Load-Bearing High 


Tenacity Rayon Cords tae se D 2, B F A 6 $ T Y 
embedded in gum 4 AMOr Lh le, 5 4 j 

rubber, which dissipates cae -P hl dd _y ee 

heat and reduces OS) IP hd Wt ttl! Ya x 4-WAY and 

internal friction an Og fll fl itil! a 

to a minimum. oe oe er {f AO hhh! 7, ELBOW IECES 

; Rl / 7/// if, Wd 
/ 














Controlled wedging Elastic rubber cushion 


action of volumetrically f 
correct compression distends when flexing 


cushion ensures : over pulleys. : | 











flexibility and high 
horse power 
transmission 


factor Tough outer covers 
of Rubber impregnated Small parts have a big purpose, 


cottorr duck, bias ; rticularly in the Engineering 
cut for peace ses Thus, it is right and pro- 


me at : r that the demand should be 
ee or perfection in precision and 

suclibnnen tad ality. Equally fitting is it that 

Made to B.S. 1440/1948 grip. otherham's name, famous since 
1750, is everywhere accepted as 

sufficient guarantee of these in- 
dispensable attributes. Remember 


7% ¢ for BRASS T, Y, 4-WAY and 
ELBOW PIECES, BRASS TAPS of 
if all kinds, BRASS GREASE CUPS, 
ft WINKLEY OILERS, etc., we can 
K supply standard parts or manu- 


facture to your specification. 
RAYON CORD\YV/BELTS ye ans 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele.: 64154 
PRECISION MANUFACTURERS SINCE 1750 


























Bie er ee ee penne pees oe ” 
SE ae Ne TE eit. Renn wane eh sl shai APTA S 


TURNER BROTHERS. ASBESTOS CO. LTD. ROCHDALE ENGLAND 
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HALF BRAKE DRUM SIDE 
16’ 8’ DIA., 5 TONS, 12 CWTS 
Reproduced by kind permission of 
M. B. WILD & CO., LTD., 
BIRMINGHAM. 


fartseibietin GGT Ns i 
ers wane nth Sones lye Aen ha bw x 


Sere a se, 


SFP SR ign erat conan rey ae 


For CASTINGS & PATTERNS OF MACHINE TOOL QUALITY CONSULT: 
BUT UPIGLE & GMOS LED Botton - Lancs fre sus 
BOLTON -: LANCS Phone: 5967-8 


MACHINING CAPACITY ALSO AVAILABLE 





EL: PU es 
a: tO | SE 
SHEETS - PLATES - SECTIONS 
BRIDGE RAILS - IRON AND 
STEEL MERCHANT BARS 


BRIGHT DRAWN BARS 
HOOPS AND STRIP - ETC. 


SHEARING + COLD 
SAWING & PROFILE . 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


[WEST BROMWICH) LTD 


EAGLE WORKS- GREETS GREEN 


WEST BROMWICH 


TELEPHONE: TipToN IGII -soLINES 


























7 Bee a m4 7 : pis i Sa : 
© Tri-Mor Plastics & Gastables - 
—| MAKES INSTALLATION EASIER, QUICKER AND CHEAPER EB . 











| 
i 
i 























Front and side walls of a Queen Mary boiler in Tri-Mor High Temperature Mouldable, with MR 60 anchors. Burner quarls in Tri-Mor High Temperature Castable. I ie 
as Laisie ~ 
TRI-MOR GRADES TRI-MOR High Temperature Mouldable rs 
A plastic refractory for use up to 1,650°C: low shrinkage and hs 
bes TRI-MOR Standard Castable a high resistance to spalling. Supplied mixed to the correct hae 
A medium texture refractory having negligible shrinkage up consistency for installation. L 
to 1,350°C. Suitable for casting special shapes or for mono- s RS sy 
lithic structures. Limiting service temperature 1,350°C. TRI-MOR Dense Guncrete ; ae 
oe A hydraulic setting refractory with a maximum service tem- ee 
ie TRI-MOR High Strength Castable perature of 1,300°C. It has a high resistance to abrasion. De- ‘ee 
a A similar refractory to Tri-Mor Standard Castable, but signed for application by cement gun, but can be trowelled. Bs SF : 
Lied specially developed to have very high mechanical strength ee . 
z over the lower temperature range. Maximum service TRI-MOR Insulating Cas table z “ae : 
temperature 1,250°C. An insulating castable for maximum service temperatures ee 
of 1,200°C; low thermal conductivity is its main feature. ae 
Fon] TRI- High T. ture Castabl ; 
cat vee inboccieas patcomictooge: apc TRI-MOR Insulating “Guncrete” 
Suitable for face temperatures up to 1,600°C; has an ex- Simil : Pk 
Sed tremely high resistance to thermal shock; used for cast in situ nenge ar to Tri-Mor Insulating Castable but for application 
— monolithic structures and for pre-cast refractory shapes; can 7 COMERS gum. 
Pe | be applied with a cement gun. Full details of each grade are available on request. 
7 ae 
rae efractories Ltd : 
ee For further information please writeto: MORGAN REFRACTORIES LTD. NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 ‘ 
NEI3 
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' 
IS CORROSION COSTING YOU MONEY? 
WHEREVER corrosion attacks plant or buildings it also attacks your pocket. It can be 


the cause of constant repair, mounting costs, interruption of production while repairs are being effected. 
So wherever processing involves chemicals of a corrosive nature get SEMTEX, the anti-corrosion specialists, 


to proof factory floors, storage bays, machine beds and, where necessary, walls against corrosion. SEMTEX have 





specialised in this work for many years and can give the best possible advice on the subject 


before suggesting the type of anti-corrosion treatment your plant needs. Consult OE SRE 
is Tree DOOK wi 


give you full details 
of the SEMTEX Anti- 
corrosion Service — 
write for it today! 


Semtex inousteiat oivision ——- 


Specialists in anti-corrosion treatments and industrial flooring 





SEMTEX LIMITED, INDUSTRIAL DIVISION, DEPT. £8, 50 BLACKFRIARS ROAD, SALFORD 3, LANCASHIRE. TEL: DEANSGATE 2128 
eos /2e 
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1 Heati1ae 
of Norwich 











The HEATRAE F.B. cistern type auto-control 
Electric Water Heater available in a range of 
sizes up to 30 gallons capacity. 


Write for free literature 


A full range of Domestic and Industrial Water Heaters in all 
sizes up to 125 gallons capacity also available. 





Established in 1920 


HEATRAE LIMITED * NORWICH ENGLAND 


Telephone: NORWICH 25131 (Private Exchange) Telegrams: HEATRAE ° NORWICH 


Reem cite eat tem ee 
a 
seen niacin 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys 
Warming Plates, Air Heaters and Steam Heated Oil Heaters. 


TANDARD’S 
TRIPLE SEAL 


PISTON RINGS 























EFFECTIVELY SEAL THREE FACES 


Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 


THE 


STANDARD PISTON RING & ENGINEERING :;.; 
mone, see DON ROAD, SHEFFIELD, Stern sumo 


42076-7-8 (three lines). 


London Office: Walter C. Jones, M.I.Mech.E., M.1.Mar.E., 57-58, Gresham House, Bishopsgate, E.C.2 
¥ (London Wall 4981) 
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Idlers that run 20 hours out of every 24, 
and daily carry 6,000 tons of gold ore. 



















Po 


ar a 


An idler for a 48-in. belt, with nipples 
for recharging the seals from one side. 


Well sealed, M&C belt conveyor idlers are. They arrive 
with labyrinths full of soft grease, alert to keep the ball 
bearings specklessly free from grit and in perfect order. 
Without needing so much asa kind look, they give this 
protection throughout a good working life. And if they are 
refreshed occasionally by a shot from the gun, they keep it 


up many times as long, in fact as long as you like. 


These perpetual seals are almost frictionless. They enable 


hard-working M&C idlers twenty years old to spin at a touch. 


Bridgeton Glasgow S.E. 


Olive Grove Rd. Sheffield 2 - 36 Victoria St. London S.W.1 
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THE 


New 


HIGH PRESSURE 


HOSES 


Following the success of their hoses, Lockheed- 
Avery announce a new range, available with 
single and double wire braid, with a number of 
important features. 

These hoses are backed by more than 20 years 
of experience in a wide range of industrial and 
aircraft hose applications, often in conjunction 
with other equipment made by the AP group. 


FOUR DIFFERENT LININGS 


These new hoses types 77-99 have the advantage that they 


can be supplied with any one of these four linings: 
NITRILE NATURAL RUBBER BUTYL 


can be supplied. 


| 
| 


NEOPRENE 


A list of compounds, with the lining recommended, can be supplied on 
request. The longest length of hose obtainable remains at approximately 
30 ft. for hoses of 3” bore and over, and approximately 15 ft. for hoses 
of }” and }” bore. Within these limits any desired length of hose assembly 


ENG.INEER 


The hoses are suitable for pressures ranging 
from 300-lbs. per sq. in. for 2” bore hose to 
4050-Ibs. per sq. in. for 4” bore hose. 
End-fittings are of steel, with hexagonal sleeves 
which expedite fitting, and are re-usable. 
When desired, swaged-on end-fittings can be 
supplied for hoses up to #” bore. 

90° elbows and 45° bends are available. 


FEATURES 


Re-usable steel end fittings 
for strength and convenience 


Hexagon sleeves for ease 
of assembly 


Cadmium plated for corrosion 
resistance 


Choice of four linings 
Elbows and bends available 


Wire braiding gives great 
safety. 
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AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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R Coal & Coke handling equipment 











SUPPLIED TO THE ORDER of WOODALL DUCKHAM CONSTRUCTION CO. LTD. 


HANDLING PLANT AT THE PORTSLADE WORKS 
OF THE SOUTH EASTERN GAS BOARD 


Spencer Coal and Coke handling equipment at these works consists of 50 Conveyors and six extensions to existing 
installations, varying in belt width from 24 in. to 48 in. and from 19 ft. to 389 ft. centres with capacities of 25 tons to 
250 tons per hour. Our experience in the field of mechanical handling, gained over many years of service to industry, 
is at your disposal to assist in solving any handling problem which at present involves high time and labour costs in 


your organisation. 


SPENCER (MELKSHAM) LIMITED - MELKSHAM - WILTSHIRE 


Branch Offices: INGERSOLL HOUSE, 9, KINGSWAY, LONDON, W.C.2 Tel.: Covent Garden 1800 
34, CASTLE STREET, LIVERPOOL, 2 Tel.: Liverpool Central 3738 
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NEW RES ERS 


Distington - Goodman 


BELT CONVEYOR STRUCTURE 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


INTERMEDIATE STAND CONVENTIONAL STRUCTURE The longitudinal members of this 


(Adjustable for height) 
conveyor structure consist of 3” 





dia. steel ropes in tension. 





. o ds 
vin oii The connections at the ends 
gpoeon of each troughing idler shaft are 


hinged. These basic features 





Q 17. a | 
»¢," ° * 
oe $q.in. °y 
5 A 
‘ 
CODE TRF 
He oseT 


provide a resilient conveycr 


which is easy to stack, transport 


Greater conveying capacity 
obtainabl increased troughi i ‘i i ‘ 
TYPICAL ANCHORAGES ainanle pstip ma ughing and install a conveyor in which 


impact damage to the belt as it 

passes over the idlers is greatly 

reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 
concealed rubbing between belt and structure. 





DISTINGTON ¢ 





DISTINGTON ENGINEERING COMPANY LIMITED 


fc} 
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A phase of Railway Workshop activity 
abroad—showing “ RIGBY’S PATENT” 
Hammer in operation. 


Aug. 8, 1958 


THE 
“RIGBY’S PATENT” 


TEAM HAMMER 


SUITABLE 
TING WITH 
AIR 











WV ire 


(Stainiess) 











i 
9 


| 


THE 
Telephone: 


BARRACKS + LANGSETT 
SHEFFIELD 44241 








| Ag 
| 


STAINLESS STEEL WIRE CO. 
ROAD 


Telegrams: 




















ROPE-MAKERS 


SS 
{ an 


for the 
use of 


This picture, we are told, makes a break with 
tradition ; that it is all wrong; that there are seve 

thingamajigs with several thingamabobs co-axial 
with the mainbrace you happen to be splicing at the time. 
Leaving the ‘‘ Edisonized ’’ Model for the moment, and coacentrating 
upon reality, it is with a frankness that we say “ Twist 
your cables as you may, you will twist them all the better, and faster, 
with our perfect Austenitic Stainless Steel Wire."’ And 


LIMITED 


SHEFFIELD, 6 
FINEWYRE SHEFFIELD 








SO LANGA TLD EIEN NTG ONES ARENA RTE SNe PERT SONNE near eer? 








, 
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Amenity 


Friction between employees, and confusion at 
going-home time may be avoided by providing 
separate receptacles for clothes and personal 
belongings. Such provision is also important 
in the interest of hygiene. ‘Harco’ Clothes 
Lockers provide the answer. They are made 


WIREWORK LOCKERS 


Standard sizes: 
72 in. high x 12 in. wide x 12 in. deep 
72in. high x 10 in. wide x 18in. deep 


Please send for List No. E 1009 





Wirework or Sheet Metal 


in single units or nests of 2-5 as required 


STEEL LOCKERS 

Overall sizes: 

72 in. high x 12 in. wide x 12in. deep 
72 in. high x 15 in. wide x 15 in. deep 
72 in. high x 18in. wide x 18in. deep 


1, 2 or 4 compartments per locker 


Please send for List No. E 960 


ARE HYGIENIC, DURABLE 


An Important 


81 





in sheet metal or wirework, in nests of up to 
five in one unit, with short or full length 
compartments as required. Steel lockers are 
fitted with six-lever locks which can differ up 
to 1600; wirework lockers have rings for 
padlocks. Height of both types is 72 ins. 





“Hareo”’ Clothes Loekers 


AND EASY TO INSTALL 











G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. 


GREenwich 3232 (22 lines) 
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DOUGLAS, LAWSON 


AND CO. LTD. 
BIRSTALL-LEEDS-ENGLAND 


Telephone : Batley 598 & 599 ‘Telegrams : “Pulleys’’Birstall, Leeds 
* DOUGLAS, LAWSON PULLEYS *‘STANCHION’ PULLEYS * DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 


om 















MANVERS CENTRALIZATION SCHEME : 


From the top of the newly constructed Coal preparation plant: 
@ small section of the immense network of railway sidings 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coai Board. Over 9,000 tons of fron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 

Eagre's skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 





WORK BEGINS AT CADEBY : 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 





tomer now in progress Photograph by courtesy of National Coal Board 
an 

a complete Track Service . 
In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 
worked continuously during the past ten years DESIGN 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large SUPPLY 


P Stati Projects for the Central Elec- 
ower Station Projects for INSTALLATION 


tricity Authority. 


Whatever the magnitude of your siding requirements, be sure to consult FP AGRE ™ 
EAGRE CONSTRUCTION CO. LTD. 


East Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 4513-7 





Photograph by courtesy of National Coal Board 
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Guides are made of Ferobestos 








Above: 
NIAGARA 
Heavy Duty Scalping Screen. 


Can also be supplied 
ware, NIAGARA 
elevators and conveyors. 
Circle: Fitted with any mesh. 
At foot: Totally enclosed 
a pays so well 
Because you obtain regular and continuous 
separation with high grading efficiency, enabling you 
to conform absolutely to any given specification. 
Niagaras are built with one to four decks, which 
are tiered and can be equipped with any 
mesh. They will handle wet or dry material and 
can be totally enclosed for dusty work. 





NIAGARA SCREENS 
(Gt. Britain) LIMITED 


STRAYSFIELD RD:, CLAY HILL, ENFIELD, MIDDLESEX 
Telephone: Enfield 6622 (4 lines) 


Pritsh necords / 


A Record in running is not only con- 
fined to sport ! 











“‘Whites’’ of Widnes have made Tracks 











A glance at these unique The versatility of Ferobestos, an for Railways, completely equipping 
advantages shows why more and more asbestos-reinforced plastic material, 2 
engineers are specifying Ferobestos. opens up an extremely wide range them with Points and Crossings and 
of engineering applications. er 
great physleal chrengih As well on. guides tints setae Sidings, Turntables and all the neces- 
high strength to weight ratio Bushes sary equipment, for the past 86 years, 
high temperature resistance Coupling Discs also upholding the prestige of their 
low moisture absorption Bearings Country. 
good chemical resistance. Gears and Rollers 
high wear resistance Piston Rings rep oe ee = 
good electrical resistance Wearing Slippers 
high dimensional stability Mounting Pads x 
low coefficient of friction Compressor Blades “ x 
Thrust Washers i . Whatever your Railway or Le 
- . Tramway problem and how- 2 


Ferobestos can be supplied from ie a 

stock in sheets, rods and tubes. Ferobestos is available in a number ever intricate Whites 

Special mouldings, where quantity of special grades including silicone specialists can help you. 3 
impregnated for greater heat resistance 


justifies the cost, can be made to 
order. Write for fully detailed and graphite impregnated for more 
and illustrated leaflets. efficient lubrication. ‘df i : T c Ss 


J. W. ROBERTS LTD or 


Chorley New Road, Horwich, BOLTON Telephone : Horwich 840 
Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS 


A Member of the Turner & Newall Organisation 
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Steel 
Castings 
for Shipbuilding and 
General Engineering 
up to a finished weight 
of 40 tons. 


THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.i 
LONDON OFFICE: 17 GROSVENOR STREET, w.i 


STANWELD 


2PEN STEEL FLOORING - STAIR TREADS & HAND-RAIL STANDARDS 


@ Every bar welded . . no rivets 
to work loose. 


@ Weight carrying with mini- 
mum depth and weight. 


@ Non-slip serrated tread. 
@ Any width or length. 


@ Spaced bars permit light and 
air circulation and also easy 
painting and cleaning. 


With acknowledgements to the North Western 
Gas Board to whom we are indebted for the 
privilege of taking this photograph. 


STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 
Tel: Wythenshawe 5555 (4 lines) 
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Pepremeenncmreseese: 











SPEEDIER TUNNELLING OPERATIONS 
with the aid of , 


“ALLEN-SOTIM” ACCUMULATOR CAR 











With the need for increased drivage in Stone headings, Tunnels, 


etc., the car-changing time is a vital consideration. 


The ‘‘ ALLEN-SOTIM ’’ ACCUMULATOR CAR has been 
designed to act as a link which keeps the loader working to 
capacity and at the same time ensures a flow of car loading 


with a minimum of man-power. 


y We shall be pleased to supply more detailed information concerning these cars 
f re upon request. 


W. G. ALLEN & SONS (TIPTON) LTD - P.O. BOX 4 * TIPTON * STAFFS 
Tel: Tipton 1266 
Manufacturers of all Types of Mining Equipment. 
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Only one pair of hands is required to operate the Azoflex model 42/63 to produce prints in large 
quantity —dried, flat and ready for immediate trimming and collating. No darkroom, no elaborate 
ventilating system and ducting are necessary as there are no unpleasant fumes, and therefore AZOFLEX 
machines are completely mobile to facilitate reorganisation or expansion. Exposing, developing and 
print delivery are all synchronised for an even flow of finished work, and output in excess of 100 
20” x 30” prints per hour can easily be achieved. AZOFLEX 
is the only daylight reflex copying process and it is the only 
photoprinting process to apply a measured dose of developer, 
thus ensuring optimum quality. 

The majority of AZOFLEX photoprinting machines can, 
subject to certain conditions, be hired as an alternative to 
outright purchase, where this is preferred. 















AZOFLEX MODEL 42/63. Combined synchronised printer and 
developer. Capacity : Cut sheets and rolls up to 42 in. wide. Printing 
speed: from 6 in. to 15} ft. per minute. Dimensions: Height 52 in. 
Width 674 in. Depth 52 in. with delivery tray extended. Weight: 
approximately 850 Ibs. 





Enquiries to: 

Ilford Limited, Industrial Sales Dept. AZ14H, 
Ilford, Essex 

Telephone: ILFord 3000 





MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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Merchandise 


MAY BE FORWARDED BY 





TO DESTINATION BETWEEN 
GREAT BRITAIN & THE CONTINENT 


* London - Harwich - Zeebrugge (Daily in each direction) 
* London - Dover - Dunkerque (Two to Four sailings daily in each 
direction) 


Packing and handling absolute mmmum 


Full particulars from:— Continental Superintendent, Victoria 
Station, London, $.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 
E.C.2 for Harwich route 





BRITISH RAILWAYS 





THE ENGINEER 


87 




















OVALOCK 


FLOORING 


is required... 
--» OVALOCK is the ideal flooring 


The design of “ OVALOCK ” ensures that 
loads, either concentrated or distributed, 
can be carried with an ample factor of 
safety, and what is more, it can be cut and 
worked around obstacles without losing any 
of these advantages. 
A positive non-slip surface is assured 
by the traverse members being just proud 
THE of the longitudinal members and the right 
angle construction thus formed makes dirt 
collection impossible. Over 100,000 square 
feet of ““OVALOCK” flooring has aiready 
been installed at the Portishead Generating 


CONSTRUCTION 


Station. 

The fully qualified drawing office staff at Gardiner of 
Bristol will be pleased to answer any questions on 
design and installation — prompt attention is assured 
and full details will be sent on request. 


GARDINER 


Gardiner, Sons & Co. Ltd., Midland Works, Willway Street, St. Philip's, Bristol 2, and 8 William IV Street, Strond, London W.C.2 
wie 





Where strength and the passage of 
maximum light and ventilation 


SEP 





BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 


BROTHERHOOD 
COMPRESSORS 


Air, Gas, and Refrigerating. 


The widest range in the British 
Empire— made to suit your 
requirements. 


Thousands in service. 





BROTHERHOOD 
GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Scores in hand, hundreds in 
service. 


BROTHERHOOD 
REFRIGERATING PLANT 


Ammonia, CO,, Freon, Methyl, 
Chloride, SO,. Wide range— 
single and double acting—one 
or more stages. 

Made to measure for special 
duties. 





BROTHERHOOD 
COOLING TOWERS 


Nearly 50 years’ experience. 


also Manufacturers of ali kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


ROTHERHOOD 
POW R ry § rong R NEA A NTURY 


A 


! 
i] 
5 


SOR 
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The angwer to every power problem ... 










ENGINES 


The Greatest 
moving rorce 
in Industry 












HIGH TORQUE OUTPUT 






QUICK STARTING FROM COLD 







LONG LIFE 





e 
* 
@ LOW RUNNING COSTS 
. 
* 






STANDARD SPARES WITH WORLD-WIDE 
SERVICE 






@ RANGE OF FIVE UNITS FOR EVERY 
INDUSTRIAL APPLICATION 


trom Oh p. to 230 hp. 


LEYLAND MOTORS LIMITED 


Home Sales Office: 3 LYGON PLACE . LONDON, S.W.i . Telephone: SLOane 6117 
Export Division: HANOVER HOUSE - HANOVER SQUARE . LONDON, W.!I - Telephone: MAYfair 8561 





(ne ERR RATOR 





s 


siysarmaec! 
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Aa FORGINGS 
BX for SHIPBUILDING 


RUHRSTAHL 





‘Pp, © 


*% 





% 










Forged rudder shaft 
for a tanker of 36.000 tdw. 
Material: O. H. special steel. 
Dimensions: 

dia. of shaft 21 1/2°/15 3/4”, 
off center 80", length: 20° 5* 
final weight: 32.150 Ibs. 





RUHRSTAHL AKTIENGESELLSCHAFT 


HENRICHSHUTTE - HATTINGEN/RUHR - GERMANY 






Agents for Scotland. Newcastle-on-Tyne Agents for England: 

and Northern Ireland: Drummond-Asquith (Sales) Ltd., 
A.& J. McCulloch & Miller, 180, King Edward House, New Street, 
West Regent Street, Glasgow, C.2 Birmingham 
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| MACHINED 
Sleel Casting | 






































Our steel foundry sales are rising; we are making more steel castings for 
the engineering industry today, than we were a year ago. 

We do really try to quote quickly and deliver on time; and we have no 
hesitation in tackling difficult castings. Our steel foundry staff, including 
Mr. J. Cameron our Foundry Manager—‘‘Joe” to his many friends—is 
always on call to discuss with our customers, in their own works, problems 


relating to design and castability. 


We make castings up to 4 tons in weight in carbon, and low and medium 





alloy steels. 
This pocket-size Glossary covers 174 
metallurgical and steel foundry terms. 
We should be very pleased to send you 
a copy. 


BROWN, LENOX & COMPANY LIMITED 


Associated Company : Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 


An announcement by the Industrial Division of 
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T od 
J |b Oy 
“pss || 
Milling and boring machines FITTED tk s, bed and spindle bearings. Belt drive 


QUILLS for maximum output using s. Controls simplified by 
tipped face-milling cutters. Highest accura ili 
; : ; ents in electro-technology. 
finish combined with maximum rate of 

g and boring spindle dia- 


removal. Greatly increased driving powe 


corresponding rigidity of the spindle Hers from 8 * 54 ins. — 14%, ins. / 8§ ins. 
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“SCHIESS- “AKTIENGESELLSCHAFI 
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“That complex property 


which controls the facility 


MATWAINA BILITY 


with which metal may he cut” 


BRYMILL. SEEELS are renowned for their ** machinability ~ 


Tha iiaee TESTED STEELS - 


Bright drawn * Centreless turned * Bright Heat-treated Bars 


BRITISH ROLLING MALtsS LTe BRYMILIL STEEL WORK Tue reors 
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the front line 
of reliabili 


MANUFACTURERS OF 


RAILWAY DOCK & HARBOUR EQUIPMENT 


INCLUDING 


LOCOMOTIVE & WAGON TURNTABLES 





LOCOMOTIVE & WAGON TRAVERSERS 


SHUNTING & DOCKSIDE CAPSTANS j 





; Pee ee ks act 
SLIPWAY HAULAGE | eS 


eo 
a 
~ 


Wy 


ee 


aa 


apreennecaniale emer P 











COWANS SHELDON & CO LTD 
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HARVEY F6.C¥ | THREE EIGHTY LANTERN 


INVITE ENQUIRIES FOR 











PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
TANKS, ETC.) TO 
SPECIFICATION 








The lantern, which has been designed for use on main 
roads, houses three 5 ft. 80 watt Osram fluorescent tubes. 


Among the entirely new features of this lantern are :— 





@ Side entry mounting, the bracket being concealed within 
the lantern body. 


@ Modern body design incorporating concealed hinges and 
catches supporting the “‘ Perspex ” enclosure. 





@ Optical control obtained by “ Perspex ” refractor plates 
bonded one to each inner side of a “‘ Perspex ” bowl. 


@ Tube operating gear housed within the lantern body. 


@ Hinged top to the body enabling the tube operating 
gear to be examined the right way up. 








THE GENERAL ELECTRIC CO.LTD. * MAGNET HOUSE * KINGSWAY * LONDON’: W.C.2 








+ tl . > 

















METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD. 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 








ENVILLE ST. STOURBRIDGE * Telephone: 4211. 
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vain 
\aa wae! sie 10 ton Steam Perma- 
nent Way Crane. Steen ' 
thats vigit ir onal cb Naga rama hk dead Ped Wa 
prop senpaie 5 tons Crane. Duty: 15 tons 
14 ft. radius free at 22 ft. radius. 


























REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 


Belper. Derbyshire. 


PRIEST FURNACES LTD., Telephone: Belper 12 


LONGLANDS, MIDDLESBROUGH 


SHOT BLAST PLANTS 


of all types including 
AIRLESS WHEELBLAST PLANTS 


Over 50 years experience embodied in 


























design and manufacture 


ST. GEORGES ENGINEERS LTD., , / wg 
ORDSALL LANE, MANCHESTER 5 | by Name) R & HUB BB AR D | 


Telephone: TRAfford Park 1207 (4 lines) Telegrams: “Georgic’’ Manchester 5 SET ENE SOARES whee 

















be: raphie Address : 


Telephone Nos.: 
Lifting, Leicester "’ 22575-6 








© 





FOR FACTORY 


enj! = 


THE 


| PARKER 


| ‘MINI-GIANT 
\43 | a BAG CONCRETE MIXER 


CU.FT. CAPACITY 








A compact, low-priced machine, simple to use and 
maintain. Mixes concrete, tarmacadam, mortar and 
plaster. Weighs only 34 cwts. and is easily moved by one man. Side discharge 
model goes through a 2’ 6” doorway. Costs only a fraction of what it will save 
in time and labour, and is backed by first-class after-sales service. 
Standard side or end discharge model with cushioned rubber tyres 
and | h.p. petrol engine—£86, Electric motor available. 





Credit Sale Terms—iis 
down and eight monthly 
payments of £9 is. 6d. 





FREDERICK VIADUCT WORKS LEICESTER 


PARKER 
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PATTERN MAKERS’ FILLETS 


“PLASTIFIL” PATENT WAX FILLET 
“POLYFIL” PATENT PLASTIC FILLET 
: LEATHER FILLET 





















EXPERIMENTAL AND 
DEVELOPMENT WORK 
PROTOTYPES WOOD FILLET 
J. W. & C. J. PHILLIPS LTD 


Design, Manufacture and Test ~ POMEROY STREET, NEW CROSS 
Special Purpose Machines LONDON, S.E.14 


Precision Engineering from Small 
Scientific Instruments to Machines 

and Apparatus of Several Tons 
Fsiilioes J. W. TEALE, LTD. 
Ee ee | OLDCOTES, WORKSOP. ou see 
RESEARCH ENGINEERS LTD. Phone: North Carlton 289 "i 


NORTHAMPTON GROVE, CANONBURY, N.! 
Tel: CAN 4244/5/6 














FABRICATED 


TANKS 


TEALE’S 
FOR 
MECHANICAL HANDLING 
PLANT 


Tn si i Gurmann. Suffolk Iron Foundry 


isaetcscos || SHOT BLASTING EQUIPMENT # (1920) Ltd, : 


with internal baskets or flight 


DOWSON & MASON L". Continuous and Automatic Stowmarket, Suffolk 


LEVENSHULME MANCHESTER 19 
Telephone: HEATON MOOR 6251 (5 LINES) 































A NEW PACKLESS VALVE 


PNEUMATIC & HYDRAULIC APPLICATIONS 
PRESSURE RANGE 0-250 P-S.1. 


Direct Solenoid Operated. Lightweight. Fast Operation 


Size range 1/4in. — 3/8in. B.S.P. A.C. or D.C. Supply.  Dust-tight Cover 
Ample Wiring Space. Captive Cover. Swivel Conduit Connection 
Balanced Spool. Can be Manually Operated 


Write for Bulletin 311, to: 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD. LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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when it’s a case for modernising 
—it’s a case for 


IRONSIDES 
Lubricants 


A typical conversion to forced feed 
lubrication. 


Our engineers are at your disposal. 


<<“) _ THE IRONSIDES 





pronsiDES LUBRICANTS LTD., 
PRODUCTS Daw Bank, Stockport. 


Tel. Stockport 2419. 











£ 
‘ WITH 


DE -GREASANT 


Non Acid.Non Corrosive. 

Jizer applied by brush or spray 
removes Grease, Grime and Oily 
deposits from floors, walls 

and windows easily and is ideal 

for the removal of cutting oils, or oil 
smears from all metals prior 

to processing. Last but by no means 
least use JIZER for machinery cleaning. 
A clean machine leads to increased 
efficiency and pride in the job. 


SOLUBLE 
SOLVENT 





Swarfega Antiseptic Handcleanser 
removes all industrial soiling from the 
hands be it oil, paint, tar, rubber 
compounds or just ingrained grime. 
Leaves hands in a clean healthy 
condition. Work people think it ideal. 
Moreover it can be dispensed from 
completely wasteproof containers which 
offer Management economy, convenience 
and make for ease of distribution. 
Swarfega therefore is the answer for 
both interested parties. 


LY 
CLEANSER 





NAME 





ee 


: geRrS laa aS ze = 
DEB CHEMICAL: PROPRIETARIES LTD., BELPER DERBYSHIRE 











THE ENGINEER 97 








New threads 
for old... 


in damaged components 


Hard tough threads in soft materials, used and 
approved by the Aircraft industry designed for 
use in soft metal components wood or plastics. 
Simple to use, remains permanently in place. 
Full range of standard sizes in B.S.W.: B.S.F.: 
B.S.P.: B.A., U.N.F.: U.N.C. and Metric thread 


WIRE 

THREAD 

INSERTS 

CROSS MANUFACTURING CO. (1938) LTD. 
BATH, SOMERSET 


Tel: Combe Down 2355-8 Grams: Circle, Bath. 
Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS ete. 


: 














a 
QUALITY ENGINEERING 
MACHINE TOOL CASTINGS 









HEAT & WEAR RESISTING UPTO 10 TONS 
als ive SPHEROIDAL GRAPHITE /ROW & STEEL 


MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! 




















The ideal Gas Controller 
available in many ranges 
Developed in conjunction 
_ * ge North 








THE ACURA ¥ TE RECORDING INSTRUMENT CO., 
GARTH ROAD, MORDEN, SURREY. PHONE: DERWENT 2211!-2-3 
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A high quality range of power-driven continuously self-cleaning equipment, including 
Travelling or Band Screens in alternative forms, and Revolving Screens of Disc, Cup 
and Drum Patterns, providing a full choice for free water-level conditions; alsoenclosed 
rotary disc types for pipeline use. Automatically controlled operation, according 
to time schedule or changesinconditions, can be arranged to meet special requirements. 
Built to the most advanced specifications for efficient service, with low operating 
costs, maximum resistance to wear and corrosion, and ability to withstand full 
overload in emergency, these Blakeborough types have proved their value on many 
installations in this country and abroad. 

The illustration shows a battery of Travelling screens of the high capacity 


Write for list Nos. ; be : 
912. 213. ane 5 “* Twinflow ’’ type on power station circulating water service. 


BLAKEBOROUGH J. BLAKEBOROUGH & SONS LTD., 


BRIGHOUSE, ENGLAND 
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AGENCIES - DIRECTORS - 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 


48/-.per sin, le column inch and pro rata. 
i.e., not on a pro rata basis) for advertisements of 4-page 


Inch Rate. 
There are reduced rates 


Minimum 16/-. 
12 lines to 1 inch. 


(12 column inches) and upwards, e.g., t-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 
Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 


6 insertions 5%. 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 42/- per 


single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., }-page £22. }-page £41 10s. Full page £78. 


13 insertions 10%. 


26 insertions 15%. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. 


**Run-on "’ and ‘* Semi-displayed "’ 


advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., “ The Engineer”, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed "’ and “* Illustrated "’ advertisements by noon 





PUBLIC APPOINTMENTS 


CARMARTHENSHIRE EDUCATION 
COMMITTEE 


LLANELLY TECHNICAL COLLEGE 
FULL-TIME ASSISTANT MASTER 


Applications are invited for the t of FULL- 

TIME ASSISTANT MASTER IN ENGINEERING 

RKSHOP PRACTICE AND ALLIED SUB- 
JECTS at the above-named Col 

Candidates should possess a full Technological 
Certificate of the City and Guilds of London Institute 
in Engineering Machine Shop Practice and have 
served a recognised Engineering Apprenticeship with 
subsequent industrial experience. Teaching experi- 
ence in a Technical College will be an added recom- 
mendation. 

Salary in accordance with the Burnham Further 
Education Report, 1956, for Grade A Assistants 
(£475 by £25 to £900). Increments will be allowed 
for approved training, industrial experience, 

Duties to commence on Ist January, 1959. 

Forms of application, which must be returned not 
later than 30th August, 1958, may be obtained from 
the undersigned on receipt of a stamped, addressed 


Vv 
a IORWERTH HOWELLS, 
Director of Education. 
County Education Offices, 
County Hall 
Carmarthen. 





E8200 





SINGAPORE POLYTECHNIC 


SENIOR LECTURER IN 
ELECTRICAL ENGINEERING 


The Board of Governors. invite applications _ 
University graduates and/or graduate members of a 
Freteivant Institution, with good industrial and 
teaching experience in Technical College or Univer- 


PUBLIC APPOINTMENTS 


NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 
AND MID HERTS GROUP 
HOSPITAL MANAGEMENT 
COMMITTEE 


GROUP SUPERINTENDENT ENGINEER 





Applications are invited for the appointment of a 
GROUP SUPERINTENDENT ENGINEER who 
will be responsible for the engineering services of all 
hospitals in the Group. 

Applicants must have completed an apprenticeship 
in mechanical engineering and have a sound know- 
ledge of the principles and practice of the efficient 
operation of steam boiler Plants and have a wide 
experience in the supervisory position of such types 


‘of mechanical and electrical services as are found in 


PUBLIC APPOINTMENTS 





COUNTY BOROUGH OF 
DONCASTER 


SENIOR ASSISTANT ENGINEERS 


Applications are invited for the following appoint- 
Borough Survey 


ments on the permanent staff of the or 
and Water 
(a) Post A.4—SE NIOR ASSISTANT ENGINEER 
APT. Grade IV (£1025-1175). 


(b) va A.5—SENIOR ASSISTANT ENGINEER 
lechanical) APT. Grade IV Clone £1175. 
Senate for appointment Ghul Engincers 


of the Institution of bap me 
- > institution of Municipal Ln wee have had 
considerable experience of municipal i ing 
work. Experience of Main Drainage Sewage 
Disposal Schemes would be deemed advantageous. 


Applicants for eppctetaness (b) should be Cor- 
Mechanical 





hospitals. Candidates must have passed an 
tion in engineering technology on hold First-class 
Certificate of Competency in Marine Engineering or 
an equivalent qualification. 

In addition to the normal work of the Group 
which is calculated in the 404-50 points range, the 
successful candidate will be required to supervise 
some of the engineering works during the building 
of the new Welwyn Hospital under the direction of 
the Regional Board’s Engineer. This will have the 
effect of raising the points count for salary purposes 
to the 504-60 points range. Ultimately the Super- 
intendent Engineer will assume day- ly respons- 
ibility for the Welwyn Hospital when it is handed 
over by the Regional Board and will be expected to 
reside in the hospital house to be provided. 

Salary scale : £1040 to £1215 per annum. 

Applications, giving details of age, experience and 
qualifications, together with the names of three 
referees, should sent to the Group Secretary 
Bleak ——, gaan Street, St. Albans, ake sth 
September, 1 





sity. First duties will include completing equip 
for 1st Class electrical machines and measurements 
laboratories and installation workshops. 

Salary, incorporating all allowances: M$1800 
by M$50 to M$i950 per month. (The Malayan 
Dollar = 2s. 4d. Sterling.) 

Appointment of overseas person will be on Con- 
tract for 6 years with option of renewal for further 
3 years. Favourable Endowment Insurance Scheme ; 
or arrangements to continue F.S.S.U. policy might 
be made. Accommodation, with heavy furniture, 
at a rental of M$120/- on month ; free m 
attention ; free p pos for overseas member of 
Staff, wife and up to 3 children under 18, on first 
appointment, leave and completion of service ; 
home leave at the rate of sixty = per year’s service ; 
tour will not normally exceed 2 years. 

Application forms (4 copies) and further informa- 
tion obtainable from The Council for Overseas 
Colleges, 12, Lincoln’s Inn Fields, London, W. m5 2. 
Closing date 18th August, 1958. E8240 


IPSWICH CIVIC COLLEGE 


Principal : F. METCALFE, B.Sc. (Eng.), 
M.LMech.E. 


ASSISTANT, GRADE B, FOR 
MECHANICAL/ELECTRICAL 
ENGINEERING 


Applications are invited for the post of ASSIST- 
ANT. Grade B, for ECHANTcade B Scale, Bure. 


ENGINEERING. S: 5 rn- 
ham Technical Report, £650 6 by £25 to £1025 per 


annum. Commencing salary will be subject en 





— for Degrees, training and industrial 
experience. 

Forms of application and aay # 
obtainable from the Principal, Civic "Rope 
Walk, Ipswich, to whom completed ieee 
returned as soon as possible. 3. T. HL. 

a - 7 

1 ‘ower Street 
Ipswich. E8215 





ST. THOMAS’ HOSPITAL 


LONDON, S.E.! 








Sal £770-£920, including London Weighting. 
Details of the appointment and qualifications 


uired lication to the 
ee ane tr with on of 2 


referees, Ist Sep 














ROYAL NAVAL SCIENTIFIC 
SERVICE 


SENIOR SCIENTIFIC OFFICERS 
AND SCIENTIFIC OFFICERS 





Rot Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTI 
OFFICERS for Establishments 





RNICAL ENGINEER for work on design and 
for on an 
of in faa 
METALLURG fe and Poole. 
CHEMISTS (Physical ) for Poole 
and must 
normally be natural born British sub of natural 
born British parents, with at least or Second 
Class high ‘es- 
sional attainments. S.S.O.s must have had at least 
three d i be not 
than 26 years of men) S.S.O. £1190- 
aah 5.0. S-£1110 what 
provinces. ange 
(vith FS rss U. a but 
between the ages oy my Any ars 
Techaical and Scientific 


Scie 
Street, London, S.W.1, quoting A98/8A. 





BIRMINGHAM REGIONAL 
HOSPITAL BOARD 


APPOINTMENT OF REGIONAL 
ENGINEER 


Wide experience essential 
of engineering plant, especially of i 
and ven’ Preferably in b 
porate Membershi: of Institutions of Civil Sdeshan 
eee ae Sf ee in hospital 
-F REGIONA mana ae be whole- 
omae officer responsible to Board for efficient 


his department ; salary £1885 tar do snd by £85 (5) 


1 

Hag a ty 

referee fminghan, 15." Appleton A nd 

erees be 
Interviews mid-September. Es 


peoes Members of the Institution of 
s though p s of an alternative profes- 
sional qualification would be considered. The person 
il be ble for the ion and 





v 


spaviian @ of schemes carried out by tract and 
Direct Labour for the installation, maintenance, 
—, and he High of plant and equipment 
longing to ighways yo 
and Sewage Dis; socal Undentekinns and Public ms 
The appointment co ail ibe chien parm to the 
of Service of the National Joint Council, termineble 
by one month’s notice on either side, “and to the 
provisions of the local Government Superannuation 


PUBLIC APPOINTMENTS 





GHANA 


TEMA DEVELOPMENT CORPORATION 


Applications are invited for the following posts on 
pg for two tours of 18-24 months each with 


le extensions : 
POSENIOR ENGINEER.—Candidates for this post 
—_ be A.M. LC.BE./A.M.1.Mun.E. with a minimum 
ive post-qualification experience. lary 
scale : wage Goma dhe gy point of entry accord- 


ENGINEERS Canad —Candidates must hold a minimum 


prcemenne of (a) Engineering ne Doge, plus two 

years post ; or (b) Sections A 
and B, Institution of Civil raps jee or 2, Testa- 
mur Examination, Note 50 of Municipal Engineers. 
Salary scale: £1080 £50 to £1 £1660 by 
£60 to £2080, point Ay Ee be ushenguent upgrad- 
ing to uf of scale, according to age, 
qualifications 


ful candidates will be required to join the 

’s Provident Fund by making a contri- 

bution of 74 per cent of salary 10 it against the Cor- 
poration’s contribution of 174 per cent. 

Duties : Design and pempeenine of contract docu- 
ments for road construction and main sewerage and 
surface water drainage schemes. Experience in 
earthworks and road construction by soil! stabilisa- 
tion will be an advantage. Persons appointed may 
be req d to work on the site as Resident Engineer 





Acts. The successful candidate will be req 
pass a medical examination. 

Applications stating age, a past and 
present appointments aoe # together with full 
details of ex: and the names of two = 
are to be delivered -.! the Borough 
Water Engineer at 2 Priory Place, not fo gl than 
Monday, the Ist September, 1958. 

Candidates must state in writing whether or not 
they are related to any members or Senior Officer of 


the Council. 
H. R. WORMALD, 
1, Priory Place, Town Clerk. 
Doncaster. 
2nd August, 1958. E8234 





DUNMOW RURAL DISTRICT 
COUNCIL 





APPOINTMENT OF ASSISTANT 
RESIDENT ENGINEER 
Applications are invited for the above appointment 
on the staff of the Resident Engineer for the con- 
struction of sewerage and sewage disposal works, 


I'D: and B:'M Watson, MMLCE, of, Tut 


J. D. and D. Watson, Tuf- 
ton Westminster, 5S.W.1. Applicants 
should be y qualified and preferably have some 
oy od design. 


sewerage and sewage 
The salary offered will be between £600 and £800 


Essex. E8171 


CITY GENERAL HOSPITAL 





STOKE-ON-TRENT 
(815 BEDS) 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required. Applicants 
should have mene Ss an ” mechanical 
= dualifeation vl be on aivantegn. 

Salary annum, 
subject to N.HLS, ed 


or Assistant Resident Engineer, with renpoaatbiliey 
for supervision of such works both by contract and 
direct labour. 
Pd further gn eg and application forms, write, 
7 


THE DIRECTOR OF RECRUITMERT GriAN 


HIGH COMMISSIONER'S at os ‘, BEL” 
GRAVE SQUARE, LONDON, S.W.1! 242 





NATIONAL COAL BOARD 


NORTH EASTERN DIVISION 


CIVIL ENGINEERING ASSISTANTS 





National Coal Board, North Eastern Division, 
require the following’ in the Reconstruction 


Engineer’s Office at Doncaster. 
(a) CIVIL ENGINEERING ASSISTANT. Salary 
£1050-£1600 per annum. Applicants should 
Members of the Institution of 
and have experience in 
industri: 


lin 
g 


5 the Institution of 
ivil or Structural actively 
ing to qualify for of these 
ence in civil work, preferably in 
Fs es 6 u and structures. 
and salary to the Staff Director olmwood 
louse, Ecclesall Road South, ere ll, by 
(a) and AA/392 for vacancy (b). a Y 





WELLAND RIVER BOARD 
UPPER REACHES 


DISTRICT ENGINEER 














au titi 7. Tae 


ot Fodor 3 


NPE Tt a eke SP Ra RT ee 


100 
PUBLIC APPOINTMENTS 


STAFFORDSHIRE POTTERIES 
WATER BOARD 


APPOINTMENT OF CIVIL proemccgene ts 
ASSISTANTS AND DRAUGH 





Applications are invited for the following appoint- 
ments :— 

(1) THREE CIVIL ENGINEERING ASSIST- 
), Grade A.P.T. IV eee? be 


£1175 These are not on 
oy | but Se ior net tate Gan Seve 


reinforced and mass concrete service reservoirs and 


a) C1 VIL ENGINEERING ASSISTANT, pane 
é ii aL og to aS oe Applicants 
of Peo 


Engine and preferety have bad experience in 

design and construction of waterworks. 
ar DRAUGHTSMAN (MECHANICAL), Grade 
Le piS ace 4 agp ha Applicants should be 


with a knowledge 
eo maete Distribution Depart - 
en DRAUGHTSMAN 
, Misc. Grade IV ( to £620). Applicants 
be neat and ex draugh Pre- 


cine cian comes enameting ts 
desirable, but not essential. 


For appointments (1) and (2) the Board will provide 
nonsing aeooumnsdasion fot the eaccensfel candidates 
if required. 

Reasonable removal expenses will be allowed by 
the Board. 


The appointments are subject to the provisions of 
ee Se ot ens to 
Governmen 


provisions of the Local t 
tow Act, 1997 | to termination by one month's notice 
on either side, and to to the successful candidates passing 
a medical 


The Board have considerable major works in hand 
ae ten ee te aed pte te ones teen 42 
a. These works include the development of 

reservoir scheme with the design and 


Cees tare station, filtration plant, 
Hoe ng A diameter, and concrete service 
reservoirs up to 10 million gallons capacity. 


stating age, full details of training, 

1 present and previous appointments, 
ails of experience, together with copies of two 
testimonials. wo persons to 


ley, 
Stoke-on-Trent. E8247 


THE ENGINEER 


PUBLIC APPOINTMENTS 


GHANA PUBLIC SERVICE 
COMMISSION 





APPOINTMENTS 


Applications are invited ~ the following vacancies 

in the GHANA RAILWA 

ASSISTANT WORKS MANAGER. —To assist 
the Works Manager in maintaining heavy workshop 
repairs to locomotives, cranes, auxiliary plant and 
other mechanical eq wpe Candidates must hold 
a B.Sc. Gian} or eae engineering 
and must have not less than 2 years practical post- 
graduate experience, or being not less than 23 years 
of age, must have passed Parts I and Il of the examina- 
tion 7s the Institution of oe Engineers. 
Salary £1080-£2080 a 

CARRIAG. AND WAGON "SUPERINTEN- 
DENT.—To be responsible to the Chief 


wagons. 
35 years nor more than 50 
had regular training in the maintenance and 
repair of carriage and wagons and (ii) have had at 
least 5 yi Rego any experience in the Car- 
and W railway. 
would be an a a. 


ag saw-doctoring 
in range £1770- 
mae So a year usnondiaa 04 


Appointments on aenee et tat oo two tours each of 
18-24 months duration. Gratuity at rate of £12 10s. 
ne Sanee Oneaareee pear Or One teen Seve Oey" 


riage 
A lepaiidien ot 





Aug. 8, 1958 


PUBLIC APPOINTMENTS 





A.E.R.E. ; 
HARWELL 


A Professional 
relevant experience, is required to be responsible for the maintenance and 
operation of all electrical plant and equipment associated with the project, 
including two 60MVA motor alternator sets feeding about 30/sec. D.C. pulses 
There will be a 15 MeV linear accelerator 


PROFESSIONAL ENGINEER 


(A.M.LE.E. 


to a 7000-ton electromagnet. 


supplied by R.F. power at about 115 Mc/sec. and a control room with exten- 


sive monitoring facilities. 


Salary : £1790-£2080. 


Send POST CARD to the Group Recruitment Officer (1180/25), U.K.A.E.A., 
Atomic Energy Research Establishment, Didcot, Berks, for details and applica- 


tion form. 


Engineer 


7 GeV PROTON 
SYNCHROTRON 


normal minimum), with 


E8214 








able on completion of contract. Outfit 
£30-£60 on first appointment. Free first class 
passages for officer, wife and up to 3 children under 
18 years and in addition an education allowance for 
children when not resident in Ghana of £100 a — 
for up to 3 children under 18 years. 

home leave on full pay. iacomne tax at. tow local 
rates. Preservation superannuation or pension 
rights, where applicable, can be 


For gone particulars and application form, write 
stati qualifications and_ex © THE 
DIR TOR OF RECRUITM NT, GHANA 


HIGH COMMISSIONERS’ OFFICE, 13, BEL- 
GRAVE SQUARE, LONDON, S.W E8243 





STAFFORDSHIRE POTTERIES 
WATER BOARD 


CLERK OF WORKS 





The Board invite applications from suitable candi- 
dates for the position of CLERK OF WORKS on 
the construction of a_ 2,000,000-gallon reinforced 
concrete reservoir, an 18in. washout main and other 
ancillary works, at a salary of £12 per week, plus £3 
per week subsistence allowance. 

It is estimated that the time required for the com- 
pletion of this contract will be approximately eighteen 
months, and at the end of this time it is anticipated 
that further works will be under construction. 

Applications, stating age, full details of experience, 

by copies of two recent testimonials, 





KING GEORGE V HOSPITAL 


GODALMING, SURREY 





ee by apn required. The person 

for the satisfactory 
operation A co-ordination of the engineering and 
maintenance services of the hospital. Oil-fired 
Economic boilers with electrical generating installa- 
tion and all usual hospital services and equipment. 
Applicants should have completed an apprenticeship 





thorough practical mechanical 
House available in hospital grounds at an inclusive 
rent, at present £5 6s. 84d. per month. Salary scale : 
£61 5-£740 per annum. Contributory pension 
schenre. 

Apply, pring names of referees, to Group Secre- 
tery, Muford Chest Hospital, Godalming, Surrey, 
not later than 15th August, 1958. E8207 





WELLAND RIVER BOARD 


ASSISTANT ENGINEER AND SURVEYOR 





Applications are invited for the above post in 
A.P.T. Grade Ii or Ill (£725-£1025), according to 
experience. The post will be Frog oe with 
car allowance according to N.J.L.C. Scale. The 
successtul applicant will be required to live in or near 

Lines. Preference will be given to partly 
civid es who have had experience in 
jand poe work 

Apply at = to the undersigned. 

. TAVERNER, M.S.E., 
Engineer to the Board. 
Welland House, 
Double Street, 


Spalding, Lincs. E8226 





BRITISH RAILWAYS 


WESTERN REGION 





SENIOR ENGINEERING ASSISTANTS 





re invited for two posts of SENIOR 
ENC NEERING aoe pe ANTS in gg 
| in the of irder —- Work- 
ne, fiary £1015- 


ts of 
super- 


Sop axpustents 
—— 
Travei concessions, holidays with pay, 
and permanency, mem! i 


mona 
CHa Chil Engines, ak w oot ny badd Padding. 


ton Sutin Wa 198 


and endorsed “ Clerk of Works,” must reach the 
aa not later than Monday, 25th August, 
1958. 
Canvassing in any form will be deemed a dis- 
qualification. 

Vv. BROW 


oe 
M.1LC.E., M.I.Mech.E., MLW, 
Engineer and Manager and Cler! 
Albion Street, 
anley 


Stoke-on-Trent. E8246 





MERSEY RIVER BOARD 


ASSISTANT ENGINEER 





Applications are invited for the position of 
ASSISTANT ENGINEER at the Board's Office in 
Sale, Cheshire. 

The salary will be in accordance with Local 
Gevernment Scales, within the range A.P.T. Grade I 
to Special Grade (£575—£1030 per annum), according 
to qualifications and experience. Candidates prt 
have passed Parts I and II of the Institution of Civil 
Engineers Examination or hold a University Degree 
exempting 

The appointment, which may be terminated by one 
month's notice on either side, is subject to the Local 
Government Superannuation Acts and to the passing 
of a medical examination. 

Applications, stating age, education, qualifications 
and oon erage ook t owed og names of two 
be made, should be 
7 mena d - " T. Firth, B. BEng. M.LC.E., Engineer 
to the Board, at the address given below, and should 
be received not later than 29th i ae 1958. 


JOLLIFFE, 
Liverpool Road, A Clerk of the Board. 
Great Sankey, 
Warrington. E8197 





GOVERNMENT OF FiJl 


PUBLIC WORKS DEPARTMENT 


ASSISTANT ENGINEER (MECHANICAL) 





To undertake machine sho maintena 
boilers, and occasional canine 3 cae 

Permanent and pensionable appointment or on 
contract for three years with gratuity of 15 per cent 
of basic salary on satisfactory completion of engage- 
ment. Salary range £982 to £1800 p.a Free 
passages for officer, wife and family up to cost of 
four adult passages. Quarters for married officers, 
bachelors accommodated i 


rates. 
Candidates, not over 45, should hold a M.O.T. 
Ist Class Marine Engineer's Certificate with steam 
and diesel endorsements 
Write Director of Recraiment. C — Office, 
London; S.W.1, stating bri ualifications 
and experience, quoting BCD. 1248/07. E8239 


STRUCTURAL ENGINEERING DRAUGHTSMEN 
required by 
MINISTRY OF WORKS 


for employment in London, Scotland and Provinces on design and detailing 
of reinforced concrete or structural steelwork. 


SALARY RANGE £550 (age 21) to £870 p.a., London (slightly less elsewhere). 
5-DAY WEEK. 34 WEEKS’ ANNUAL LEAVE INITIALLY. 


STARTING PAY ACCORDING TO AGE, QUALIFICATIONS AND 


EXPERIENCE. 


GOOD PROSPECTS OF PROMOTION WITH SALARIES OF £1015 p.a. 


AND ABOVE. 


OPPORTUNITIES FOR PERMANENT POSTS LEADING TO PENSIONS 


(NON-CONTRIBUTORY). 


Possession of O.N.C. or equivalent an advantage. 

Interviews at Regional Offices where possible. 

APPLICATIONS.—State age, training and experience to Chief Structural 
a Ministry of Works, Room 404, Abell House, John Islip Street, 


S.W.1 


























E7717 
ENGINEERS, TENDERS 
CHEMISTS 
AND PREEICISTS KINGDOM OF THAILAND 
are requir eee 


THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
(Industrial Group) 
DOUNREAY EXPERIMENTAL 
REACTOR ESTABLISHMENT 


Thurso, 


Caithness, Scotland, 


to act as : 
REACTOR SHIFT MANAGER 
who will be responsible, as senior shift 
officers, to the Reactor Operations Manager 
for the safe and efficient operation of a 


reactor to an agreed programme. 


This will 


involve control of all operational activities 


associated with the reactor. 


(Ref. 


2500). 


The materials testing reactor is now in 
operation and construction of the experi- 
mental power-breeder reactor is nearing 


completion. 


These appointments offer excellent oppor- 
tunities for the acquisition of experience in 
the problems of operation of nuclear reactors 
and their auxiliaries, and may lead to further 
managerial responsibility in this field for 


suitable men. 


Applicants must possess an honours degree 
in chemistry or physics, or be corporate 


mem 


or hold equivalent qualifications. 

should have held responsible posts in industry 

which involved the supervision of labour. 
Salary will be ewe Fogel the scale 


£1300— 
YOUNG ENGINEERS 


AND 


PHYSICISTS: 


bers of a senior engineering institution, 


They 


who wish to make their careers in reactor 
operation or technology, are also required to 
join teams of engineers and_ scientists 
engaged in the operation and utilisation of 
the reactors, or on experimental critical 


assemblies of reactor systems. 


(Ref. 2501). 


Applicants must possess an honours degree 
in engineering or physics, or be corporate 
members of a senior engineering institution, 
or have equivalent qualifications. 

Experience in control of labour would be 
an advantage for some of the appointments. 

Salary will be assessed within the scale 

£815—£1270 


There is considerable scope 


for advancement 


to posts with a salary scale of £1300—£1740. 
Contributory Pension Scheme. 
Housing at Thurso or hostel accommo- 


dation may 


be available. 


Substantial 


assistance towards removal expenses is given 


in certain cases. 


Send postcard for application form, 
te reference to Establish- 


quoting appro: 
ments Officer, 
Closing 








ROYAL IRRIGATION DEPARTMENT, 
BANGKOK, THAILAND 





HYDRAULIC TURBINES 





The Royal Irrigation Department of the Kingdom 
of Thailand requests sealed, written BIDS for 
FURNISHING and DELIVERING c.i.f. Bangkok 
Wharf for the Yanhee Multipurpose Project, King- 
dom of Thailand, in accordance with the Contract 
Documents, including Invitation for Bids—No. 
YS-—2-3, the following equipment :— 

TWO 98,350 metric h.p. Francis type, Vertical- 
Shaft, 150 r.p.m. HYDRAULIC TURBINES. rated 
at a net effective head of 100 metres, complete with 
governors and pertinent equipment. 

Bids will be opened at 10.00 a.m., 30 October, 1958. 
Copies of Contract Documents, including Invitation 
for Bids—No. YS-2-3, may be obtained by qualified 
bidders on written request on bidder's letterhead, 
addressed to Royal Irrigation Department, Attention: 
Thai Liaison Engineer, c/o Engineering ——- 
Inc., 1940, West Mississippi Avenue, Denver, 2 
Colorado, U.S.A. Each request must be accompanied 
by a cheque or money order, payable to the — 
Irrigation Department, in the amount of U.S. $5.00 
for each cons of the Contract Documents requested. 

. L. XUJATI KAMBHU, 
Director General, 


E8244 Royal Irrigation Department. 





PENZANCE CORPORATION 
WATERWORKS 


DRIFT SCHEME 


LOWER DRIFT RESERVOIR 





The Corporation will be shortly inviting TENDERS 
from a selected list of contractors for the construction 
ps ing reservoir of 300 m.g. capacity at 

Lower Drift, Penzance, Cornwall. contract 
involves the construction of a concrete gravity dam 
470 feet long and $0 feet high, and ancillary works. 

Contractors experienced in this work are invited to 


submit their names to the undersigned by Monday, 
f 


18th August together with a list and particulars o 
similar works they have carried out since 1945. 

A list of selected contractors to = invited to 
tender for the works will be p =~ 
with the Corporation's Consultin 
Messrs. Herbert Lapworth Partners. ing Ea is intended 
that work should be 





Municipal Buildings, 
Penzance. Foe 

















OMI Sains AR 


CRIDER HEN erat NA lla i a pA 








Aug. 8, 1958 
TENDERS 





MERE AND TISBURY RURAL 
DISTRICT COUNCIL 


COMPREHENSIVE SCHEME OF WATER 
SUPPLY—PART IV. CONTRACT NO. 3 


The Council invite TENDERS, on a fixed price 
basis, from Civil ap a Contractors experienced 
in similar work, for the CONSTRUCTION OF 
WATER RETAINING STRUCTURES, comprising 
Five Concrete Reservoirs, a Break Pressure Tank 
and Alterations to an Existing Reservoir of Brick 
Ln ae together with anciliary works, as 
un 

(a) Hindon Reservoir—65,000 gallons capacity. 

(b) Milton Reservoir—150,000 lons capacity. 

(c) Hatch Reservoir—30,000 lons capacity. 

(d) Donhead Reservoir—140, gallons capacity. 

(e) Tollard Royal Reservoir—20,000 gallons 

capacity. 

(f) Donhead Break Pressure Tank-—2000 gallons 

capacity. 

(g) Berwick Reservoir—alterations to roof. 

Coatbenaen desirous of Tendering are requested 
to send their names and addresses to the Council’s 
Consulting Engineers, Messrs. T. Ward Whitfield 
and Son, 54, Stallard Street, Trowbridge, Wilts., 
accompanied by a cheque for five guineas, m: 
payable to the Council, not later than 22nd August, 
1958, after which ral conditions of contract, 
specification, bills of quantities and form of Tender 
will be forwarded. he deposit cheque will be 
returned, after the contract is let, on receipt of a 
bona fide Tender and the return of all documents. 

T , in plain, sealed envelopes, endorsed 

“ Tender for Comprehensive Water Supply Scheme— 
Part IV—Contract No. 3,” must reach the under- 
signed not later than the date that will be specified by 
the Engineers. 

The Council does not bind itself to accept the 
lowest or any Tender. 

M. E. BAR 


RETT, 
Clerk to the Council. 
— Offices, 


ere, 
Wilts. 
KINGDOM OF THAILAND 


ROYAL IRRIGATION DEPARTMENT, 
BANGKOK, THAILAND 


STEEL REINFORCEMENT BARS 


The Royal ee Department of the Kingdom 
of Thailand sealed, written BIDS for 
FURNISHING a ‘DELIVERING c.i.f, Bangkok 
Wharf for the Yanhee Multipurpose Project, King- 
dom of Thailand, in accordance with the Contract 
Documents, including oe for Bids—No. YS- 
4-2, the following equipmen 

2100 metric tons of STEEL "REINFORCEMENT 
BARS, sizes 3 to 11 inclusive, in lengths of approxi- 
mately 12 metres. 

Bids will be opened at 10.00 a.m., 18 September, 
1958. Copies of Contract Documents, includin; 
Invitation for Bids—-No. YS-4-2, may be obtai 
by qualified bidders, without cost, on written request 
on bidder’s letterhead, addressed to Royal Irrigation 
Department, Attention : Thai Liaison Engineer, c/o 
Engineering Consultants, Inc., 1940, West Mississippi 
Avenue, Be ay | 23, Colorado, U.S.A 

M. XUJATI KAMBHU, 


E8203 





pe General, 








E8245 Royal Irrigation Department. 
STATE ELECTRICITY COMMISSION 
OF VICTORIA 
AUSTRALIA 





22, WILLIAM STREET, MELBOURNE, 
VICTORIA, AUSTRALIA 


The Commission is inviting TENDERS for MOV- 

ABLE COAL CONVEYOR DRIVE AND TAKE 
UP UNITS, Morwell Project, in accordance with 
Specification No, 58-59/23. 

Full particulars are near ge at the above address 
and on Ss So for Victoria, Victoria 
House, Melbourne Place, Strand, London, W.C.2. 

Tenders, endorsed “ Tender to Specification No. 
58-59/23,” are returnable direct to the Commission 
at the above address on or before 11 a.m. on 3rd 


» 1958. 
ome not bind itself to accept ~ 
lowest or any Tender. B815 











EDUCATIONAL 





TECHNICAL HOME STUDY 
COURSES 


For A.M.LMech.E., 
A.M.LChem.E., A.M.I.M.L. 
A.F.RAeS., C. & G., &. 
OVER 50 FIRST PLACES and ‘more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive = ay, on . 
all branches of E neering — echani trica 
= Chemical, Gas, Radio, 
Draughtsmanship, &c. Textbooks, 
are provided and, if desired, fees 
may be by moderate instalments. —Write 
A of interest) for copy of 110-page 


Gating subi FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
= * 
29, WRIGHT'S LANE. oNDON, w.8. 
E102 £ 





pm Teleision. 
blueprints, pad” 





&c. 
all Exams., and Tech- 
nical Divisions from Elementary to Degree — 


ximatel cent. successes. 
io free on request BLE. (Dept. 23 
Wright" 's Lane, London, W.8. Ell4e8 


A.M.LMECH.E., 8.Sc., City and Guilds, 
Guarantee Postal Courses for 





THE ENGINEER 


EDUCATIONAL 


CITY OF LEICESTER EDUCATION 
COMMITTEE 


COLLEGE OF TECHNOLOGY AND 
COMMERCE 





SCHOOL OF COMMERCE 





WORK STUDY RESIDENTIAL COURSES, 
1958/9 


TEN-WEEK WORK STUDY TRAINING 
COURSE.— The College is one of the establishments 
originally selected for the national scheme for 
training — Study —— . en com- 

WORK. STUDY ‘APPRECIATION COURSE 
(ONE WEEK) : on the objectives, potentialities and 
problems of Work Study relation to the aims and 
activities of the whole organisation. For depart- 
mental managers, personnel go supervisors, &c. 
Courses in October, February, M 

WORK STUDY ADVANCED TECHNIQUES 
COURSE (ONE WEEK) : on such topics as Ergo- 
nomics, ork Sampling, P.M.T.S., Operation 
Research, Organisation and Method, &c. Courses 
in November, March, June. Also, short residential 
courses in GENERAL FOREMANSHIP G —— 
MIDDLE MANAGEMENT (one week), and 

“SANDWICH ” COURSE IN MANA 'EMENT 
STUDIES for management trainees and others with 
management potential. 

Further details from the Head of the School of 
Commerce, College of Technology and Commerce, 
Leicester. E8241 & 








NOTICE 


UNIVERSITY OF MANCHESTER 


SESSION COMMENCES on 
2nd OCTOBER, 1958. 


The next 
THURSDAY, 


E8251 £ 











| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 





APPLICATIONS ARE INVITED FROM 
ENGINEERS for responsible posts in the 
following fields : 

Machining and Pressworking Processes. 

Design and Development of Machine Tools. 

Automation of Production and Inspection 

Processes (a knowledge of work study tech- 

niques would be advantageous). 

Vibration and Servo-Mechanisms. 
Excellent opportunities for those with ability and 
initiative. Candidates should have a 

Higher National Certificate or equivalent quali- 
fication.—Send full details including age, quali- 
fications, experience and present salary in confi- 
dence to BOX No. E8107, “ The Engineer.” A 





APPLICATIONS are invited for @ Position as 
ASSISTANT ENGINEER in the “ Special Service " 

Section of the Engineerin; is Department, Eagle Star 
Insurance Co., Ltd., 15/25, Ewell Road, Cheam 

Surrey. Candidates should be between 28-32 years, 
having served a full apprenticeship with a Higher 
National Certificate, and be experienced in the design 
of pressure vessels and structures, also conversant 
with modern methods of fabrication. Commencing 
salary £850. Non-contributory pension and con- 
tributory widows’ pension. —Apply in own handwrit- 
ing, giving age, training and experience, to the CHIEF 
ENGINEER at CHEAM. E8222 a 


SITUATIONS VACANT 


ASSISTANT MANAGER camsiead by coal dis- 
tributors eventually to assume responsibility for 
operation of company’s wharves. Engineering 
knowledge of all types of wharf nae mph § 
port essential, preferably — an yp ee 

preferred. — oo 


ence. Age no — 
‘ indicating mae 
Engineer. 





Communicate in strie rn Fm 
required, to BOX No. £2029, “ The 


BRITISH PETROLEUM COMPANY As 
has a vacancy for a MECHANICAL ENGINE 
at its Head in nm, for duties 
with technical as; of industrial lubrication. 
a meen Par should possess a University 
LMech. E., and have had experience 
nya Sete 6 cutting and forming, and general industrial 
lubrication. Salary according to age, qualifications 
and experience. Non-contributory pension fund. 
Assisted house purchase scheme ; removal expenses 
and ee allowance payable in certain cases ; 


tuncheon club.—Write, — ing full particulars, quot- 
ing reference H.4511, to X 5800, c/o 191, Gresham 
House, E.C.2. E8225 a 


CIVIL ENGINEERS with experience wanted for 
design work in London Office in connection with 
Strathfarrar and Kilmorack oa Scheme 
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SITUATIONS VACANT 


SORSASEAA)-Agptantions 
rom eo not over 
First Class 





ENGINEER 
are invited fi 


pension scheme.—. 
ing to X No. E8227, “ The Engineer.” A 


ENGINEER SURVEYOR A slags gh el inspection 

of Boiler and Pressure Plant. have Ist a 

M.O.T. Certificate with Steam 

—,- Salary £735 to £1060 pean mig Seale): : 
N. London area. 


ing Dep a we ASSURA RP.., 
C.2. E8204 a 


ENGINEERS AND DRAUGHTSMEN 
PE na ESTIMATORS om Dae for 


be in mpeny ic’ South of Eagiaad. Fen 


winOX Re. E2023, “ The Engineer.” a 





Scotland. Staff pension : Five-day week. as 
Apply Sir William Halcrow and Partners 

House, 47, Park Lane, London, W.1!. "Tel No. : 
Grosvenor 8171. E8163 a’ 


CIVIL ENGINEERING ESTIMATOR required 
for the Newport, South Wales Office of Railway and 
Civil Engineering tractors. 
plicants should have a wide experience of tender- 
ing for Civil Engineering Contracts and a knowled, 
of Railway Engineering and Estimating would 
considered an age 
The appointment the successful sep 
—_—- x megs Ae in an ing 
which will be treated in the a 
“thould ‘State a om 
ence in detail, 
Write—ISCA SE OUNDRY COMPA 
Newport, Mon. 


COMBUSTION ENGINEER 
COURTAULDS, LIMITED. require an EN- 


GINEER for their ee eee 
Coventry, to wor® in & open section on 
ificati selection 


testing and advising on the use of 
existing boi and their auxiliaries. 
A sound basic knowledge of modern steam 
practices is essential, and experience of 
ing on chain-grate stokers is advan- 


investigati 


coal 
tageous. pen 
pe should write for a detailed form 
lication to the Director 0! 
pine gg pm LIMITED, 16, “Se Martin’s 
Grand, London, E.C.1., 
alee B.31. 


COMPANY OPERATING A MODERN CON- 
TINUOUS CHEMICAL PLANT invites appli- 


cations the of 
EPUTY WORKS ENGINEER. 


A 7. should preferably be in the age range 
of 50, with mec’ 1 engineering qualifications 
and experience. They must have energy, shop 
experience and a down to earth attitude, a 
that organisation and administration exists onl 
os aes et ee ee ee ee 

xperience of chemical plant or refinery installation 
with continuous highly instrumented process plant 
where scheduled maintenance hods are in 
operation would be an advantage. 

The post is = ~ offers an interesting 
career in agreea 
Sonatians cont terms of pen aor including pension 


Applications, giving full particulars, including age, 
experience and qualifications, should be addressed.— 
BOX No. E8210, “ The Engineer. A 
DRAUGHTSMAN REQUIRED by Materials 
Handling Engineers with offices in Surbiton. Age 
23-28, experience in ore handling and quarry plant 
and structural knowledge. y ms —BOX No. 


sc 





APPRENTICE SUPERVISOR 


HILGER & WATTS, LTD., makers of 
scientific instruments, invite applications for the 
post Apprentice Su isor for their two 
London factories. i¢ successful applicant 
will be expected to act as Instructor in the Basic 
Workshop Training School which is being 
opened in the Autumn, and to assist generally 
in the training and supervision of craft appren- 
tices and technical apprentices during the time 
they are in the Shops. 

Qualifications required are an engineering 
background at least to H.N.C. level, experience 
in <n and some knowledge of precision 


en 

Lope ae ‘is a new one and offers considerable 
scope to a man with the right experience and 
background. 


kgr 
Applications to : 
oe Personnel Manager, 
™. Pancras Way, 
LONDON, N.W.1. 
E8206 a 
BEARING SPECIALIST required by the Owen 
isation, to develop sales of recently established 
bearing alloy. Initially based in Bristol to cover 
South-west and South Wales. Enthusiasm 


' the first appointment. Pri: 
sound engineering knowledge of 
other than ball and roller, together with ability to 
deal with problems in the field, Age group suggested 
is un Remuneration according to ability end 
experience but above £1000 per annum, plus com 
mission and expenses. superannuation scheme is 
in existence.—Apply, giving full particulars, to the 
Director and Manager, os ag L. Hill, 
Limited, Stringes Lane, Willenhall, Staffs E2021 a 


£2025, “* The Engineer.” A 
DRAUGHTSMAN, ae Experienced in 
coal —, screening general structural 
plant, required by Grow of South Cou x ~ a 
with headquarters at taff pension 

in operation. Apply, en experience 
and ae required.—-BOX No. E2026, “ The 


A 


Engineer 
DRAUGHTSMEN. —Vacancies exist for the 


followin 
1. G ERAL ENGINEERING DRAUGHTS- 


MEN (Senior), Bg experience in machine 

and works layouts. A knowledge of 
wor building design rable, but not 
essential. Technical edecution to at least O.N.C. 


fi. 
2 jis ‘AND ‘TOOL DRAUGHTSMEN Sate. 
knowledge 1 


Some assistance will be given with regard to house 
—- in cases of successful applicants who are 
married. 


of experience and stating age 
M Ferodo, 


E8224 a 
ee Experienced, + aye ey 


Salary 90 Egg up to ap oe oe W335 per ant above - 
Writer, 


AESD. Da Consultants, 
72a, Malden Nand Ne New M Malden, Surrey. E2033 a 
pa he oc game DRAUGHTSMAN.—Techni- 


cal Assistant required 
co be sonsuipd wah Us doden Gad tnens oF OE: 
fired and occasioned 


Write, giving details 
and present salary, to the Personnel Manager, 
Limited, Chapel-en-le-Frith, Via Stockport. 


SMC ET IL ARNG SID A eT API RG 





ENGINEERS—VENEZUELA 
TWO MECHANICAL ENGINEERS, of 
minimum noe: 35, _ for 100,000kW steam 
ian oP re 9g Venezuela. Qualifications 
req 
Higher National Certificate, University 
Degree or br ae Membership of Institu- 
tion of Mechanical 
At least five years + of operating and main- 


tenance experience i “ODOR on 
witha steam generating plant of 50, Vor 
i 

Salary, paid in U.S. doliars, will be on a 


generous 
Full details should be forwarded post and 
time will be allowed for overseas applications to 
ved and considered..-Write to Messrs. 
Mackness and Shipley, Parliament onmeee 
Street, London, S.W.l 


E8221 a 


FAST- MOVING, MEDIUM-SIZED ENGI - 
NEERING COMPANY requires an ASSISTANT 





TO CHIEF ENGINEER. Essential that applicants 
— nee © of design ition 
will emphasise the organisational aspect of engi- 


neering wmmay | as a part phe apy management. 

The P to train a man with the 
necessary personal " attributes—ability to think, 
resourcefulness .~Apply in writing to 
Matthias wee bony and id., Arley Street, 
Sheffield, 2 E8220 a 


s+ 








GLACIER METAL CO., LTD. 
ENGINEERING Mi MANAGEM MENT 
TION ENGINEER vomeined yo Be oo 
= range of production eng ————- activities in 
actory Production Unit manufacturing plain bearings 
and centrifugal oil filters. ond 
Engineering sy or membership of 
1.Mech.E. or I.Prod.E. are preferred qualifications 
with wide experience of production engineering in 
all its aspects. 
Starting salary mgt age 
lent prospects for fi 
<= situation = Bo oy to A 


urther advancement annum, with excel- 
Modern 


particulars of of qualifications, experience cpaere a aed 
Si eae A 
METAL MPANY, NY LID. se LMARNOCK, 
E8248 a 
HEATING INTERMEDIATE DRAUGHTS-— 
MAN required in London accustomed to 
with minimum ion. Salary up to £1000 per 
annum to right man. Position with 
Pension facilities and excellent ene in 


confidence, stating full details of age, experience 
past employers to E to - ( Kansiogtesh, Ltd., Kendvich 
London, S.W. E2001 a 


INSTRUMENT pionneenain required to 
supervise a team of instrument mechanics, 


uirements 
Also to prepare la. + mene “el 
ry. ‘Out equi 
estimate and specify for new installations. Technical ‘i 
qualifications and experience to cover mechanics, 
Sone ti nce, age, etc, to 
A A 
METALLURGICAL P ENGINEER 
Leicestershire. Successfu) 


in fal applicent 
be required to advise on 
&c. Duties 


under F.S.S.U.—Send 

and present salary Sonfidence.-BOX Ne. orn 
“ The Engineer.” 

Hp a wae MUTUAL INSURANCE 


LIMITE vacancies for ENGINEER SUR- 
piers Fo Birmingham and London. Posts are 


Se 


ST 
has a GEAR SURVEYOR, preter 


INSURANCE 
CRANE AND 


Highe Setienal Cintiean’ ie is 
permanent and pensionable to soracy sanhiior 
who should have served an p and have 
sound and ledge of cranes 


209 a 
Gunung AGL cuieech se ues dak 
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7 4 SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 
MECHANICAL DRAUGHTSMAN MECHANICAL WELDING R. S. T. 
ined for i : A large copper mine in the Rhodesian 
smear iE geek aeeesl, ‘be ENGINEER ENGIN “SENIOR “ELECTRICAL ENGI 
Sppointmest will provide opportunity for EER SENIOR ELECTRICAL ENGINEER 
aanion “ty od = ge ao in NORTHERN RHODESIA. \ 
be involved from London base. : aged about 35, required to take required to control site Applicants should hold a degree in ' 
ill be given to candidates who have attained charge of the development of large quent quneshinen tn Bnoth aatonsins eet 
HLN.C. or the equivalent standard. Salary Be : 8 welding of lar il st quent cupertonse heavy engineering work. 
according to age and experience. Write to P.O. Industrial Gas Turbines. Appli- £ ge Ol Stor- = y should preferably be under 35 years of 
iis ‘ ” Engineer. ° A “ a . . 
—_ cants should have considerable age tanks. Must be Duties will consist of planning engineering ‘ 
practical experience in this field : projects of 2 varied nature in connection , 
OWE ASUISTANT MECHANICAL AND | Prin nt orcterably have 2 conversant with modern power. generation and "distribution, ming 
iE LECTRICAL EP N Oovan ; : ° 4 shafts and haulage, ore treatment; smelting 
fhand, Central Paci, Salary £975 pa Austraian | degree or equivalent. welding techniques. Posi- and other associated heavy engineering 
ification chi ance . . : . . . 3 
5 Sime'Sbglsic™"tree hous, ary frmaied. | APPlications, which will be treated | tion incorporates non- | | _,#"tn sal reuld be, commensurac 
and mee De = Pgs — os —. 74 in confidence if requested, should contributor ension addition there are generous ‘cost-of-living, 
a ge os ‘ stheed _ rm G..Mech.E. be made in writing, stating personal y p eae, poe life assurance and medical 
yan 4 ice 3 with inter- : : ; : . 
smelter tinea aray eaRtTISn | PO mer Ca Pemom | | seme. Apply, stating’ | |. insaiusirtzenae ces 
SPHATE COMMISSI RS, - rosvenor ersonne. anager . A. rsons ° ° . a 
Gardens, London, $.W.1, enclosing full particulars rane pg Re eicee age and qualifications, to ig on np er pry sp dee 
ota nn , A > “9 . BOX No E8190 “ec Th age, qualifications and experience, to :-— 
PLANT ENGINEER, with, mechanical, slectrica Newcastle upon Tyne, 6. : : ° Lined, Miers eae Dee ee 
structural experience, for \. . ” ason’s Avenue, Coleman Street, 
eS en tavlelgs of you and meine 5 Engineer. ; London, E.C.2, QUOTING R.2/E. 
é is construction of plant, factory extensions and general E8194 a 
ig machinery maintenance. Pension scheme.—Appli- 
cations, stating age, with full details of ex and 
a indicating salary range, to BOX No. 28, “* The 
ia E " ” A 
™ PREVENTATIVE MAINTENANCE MS have been retained NY, 
A qualified, time-served, MECHARICAL to advise on the ne - 
B R i ired for t appointment of 
; extAREER eed Yor te Landon Oe intent of SHELL” RESEARCH LIMITED 
: G to assist the Chief Engineer in the require 
Be : ion of a system of Preventative Main- 
q tenance in. factories throughout the United SALES MANAGER RESEARCH 
Fete eee wee 
ini i tion, “NC, F 
# who hold cues cleleat and enn with a University honours degree or equivalent qualification in Mechanical Engineering at 
a. ‘ ‘ul work in Preventative h 
4 show oat of access stems ape <2 a ay sinew THORNTON RESEARCH CENTRE 
& ence and salary ex! Vrite to P.O. spe near Chester, for research and devel k il products. Th i 
° _BOX No. £2019, “ The : A in demand throughout the engineering should preferably have some suseare Goutkes phe sn be or ie mache peng ° 5 sop} 
; _ industry. to co-operate with research chemists and physicists in the development of oil products. The work 
i will also involve the planning, organisation and conduct of test programmes designed to evaluate 
oS PRODUCTION ENGINEER required for Light The Sales Manager will be responsible the performance of these products in engines in the laboratory and in vehicles undergoing field trials. 
3 ; ing Company. South-west Middlesex area. , Previous experience on testing and development work with I.C. engines would be valuable, and 
Bi mgr involve preproduction development of for the development of potential there are excellent opportunities for advancement within our organisation for the right people with 
: new instruments to be produced in large quantities markets personally, both in this country a flair for research. 
and of a competitive nature. Experience of modern PERT, nS 4 hens Salary and prospects are good, we have a five-day working week, and there is an excellent pension | 
techniques and design essential. Applicants must ugh agents and merc: 3 scheme. If necessary, help with house purchase and removal costs from an established home can be | 
have sound engineering a Hi abroad, and for all aspects of sales provided for successful applicants. 1 
National Certificate or equivalent. This post offers * admini ion. icati : 
4 ational ate or ~¢ sonable. Wriee, administration Applications should be addressed to:— 
B stating full details of previous experience, age and : p “SHELL” RESEARCH LIMITED, 
J : salar wired. —BOX No. E8193, “* The Engineer.” Applicants must be qualified to at least 
. 7 r09 eg arengndrand STAFF DEPARTMENT (R), 
REINFORCED CONCRETE DRAUGHTS- “N.C. standard and should have had 16, FINSBURY CIRCUS, LONDON, E.C.2. £8192 
MAN required preferably with civil engineering bias not less than 5 years’ experience in the <: m : 
fer, work in Connaiing Bagineere yt ee selling of machine tools or special « 
0 joe . > . ~ 
BURNS & PARTNERS, 25, Victoria Street, S.W.1. purpose machinery. 
Telephone ABBey 4140 for appointment. £2002 4 DESIGNER/DRAUGHTSMEN, MECHANICAL 
2 Ey Initial salary not less than £1,500 with b ] 
ioe f ; : ‘ “ 
a RICHARDSONS, WESTGARTH & CO., Rema, daca canoe ae . ere roauired by MICHELIN TYRE 0. LTD.. for interesting work 
: LIMITED. ant ait be seebbted Opportunities also exist at Stoke for work on the erection and equip- 
4 DRAUGHTSMEN : a Seer Soe & Saatey. 
j There are vacancies at Wallsend in an expand- ifications requi are: z 
ing department working on a new range of Preferred age range 35 to 45. Age, Fag hy Eg meh "agit 
me cerees a nail jens, Dalene Good design experience So oft 
os a ? ; ; : z Rt 
asi turbines, heat —— or similar equipment No information will be disclosed to our “ 5 = er, PS Sane, parame ‘and hydenalle gipe- 
“a would an advantage. clients until candidates know their Space heating and ventilati: 
it ood. Excel- ny 
E len opportaniten for advance g ee — identity and have given permissioa cll a Heat Engines or Thermodynamics endorsement is 
i ith high technical ability and initiative. ft sonal di ion. Ph d d i ; ; ‘ : 
“eee — Sie Chemie Porsennal ven aI engroe ha case a (b) phe and installation of medium to heavy mechanical handling 
: Officer. RICHARDSONS, WESTGARTH & “es fore saga Scher; Neth eundé chilis epeininens 
: CO., LIMITED, P.O. Box No. 2 Northumber- reference G.1154, to G. K. Dickinson. Gb. Gamivel ensieniind anak me a lees 
iand Engine Works, Wallsend. Appointments are permanent and conslonable — 
E8231 A Salaries ren ori for 5-day, 40-hour week. 
E: : MANAGEMENT SELECTION nee beget ogy H HOUSING WHERE NECESSARY. 
a SALES REPRESENTATIVE required, London LIMITED Pie . ’ eports Q ities. 
S area, operating Victoria Street office, dealing engi- jase write for application form to : 
a neering plant for chemical and mechanical industries, 17, Stratton Street, London, W.1. 
tmarine engineering experience advantage. Excep- MICHELIN TYRE CO. LTD 
tional opportunity for ambitious and live ae. 4 ? 
7 lus commission, car provided.— 
| BBs Spsrenit gonna sa (SPA DEPT.), STOKE-ON-TRENT, STAFFS. 
SECTION SAFETY OFFICER is required to run quoting reference DD/10/E. E8146 « 
the Safety Department of a medium-sized in 
iron and Steel Piant employing 3200. Knowledge 


and experience of safety matters in heavy industry 
and civil defence would be an advantage. Salary 


+ 
3 

a commensurate with the great importance attached to 

: accident prevention at this Plant.—Forms of eppii- THE GENERAL ELECTRIC COMPANY LIMITED 


: cation are Seats toe BALDWINS, LTD., have vacancy for an CH | EF INSPECTOR REQU | RED 


i _P.O. Box No. 7, Redbourn Works, Scunthorpe, 
Lincs. 


ei’ * | OPERATING ENGINEER 


STEAM ENGINEER required for nate ewes 


: control, steam distribution and services. Experience for their P Pl Ss 
‘ 5 * ; at or their Power Plant Division based at +s ’ . . 
be: in running eT ee Oe. ao AD Erith, Kent. to administer the company’s policy for the quality control of 
ia 28/40. Contributory pensions scheme. ales So Zk 
i ERY kaOLAND TAR DISTILLERS, LTD resort seal cou apoar ela 
; Cee NEY, Near Birmingham. ace ~eeee or veto ye Charen precision machine tool manufacture. A good knowledge of 
= A 
: si aha CRAnee-An otd-cntehll site investigation of operating problems. 
acturer with Head Office and factory in Applicants must possess initiative and metrology essential, with particular regard to gearing and allied 
te et AUG MAN Sih sound sipetiene determination and the post would suit a 
; i to B.LS.R.A. Shift Charge Engineer in a | tral 
of es Te Soeruniy ome scope and power station. Minimum wuiibiaten subjects.—Write, with full details of past i & : 
F Specificstion. This opportunity offers scope ie jects. : etails of past experience, &c., to : 
2 aoe ere pod salary will be paid. Applications, Higher National Certificate. 
a : F i ite confidence, ae 3 
should ‘give “uals of Experience. meee heed Same COTA tee Odie The Secretary, W. E. SYKES LIMITED, Staines, Middlesex. 
Director BOX No. E2022, “‘ The Engineer. A Electric Company, Limited, Erith, Kent. ‘ j 


X FIRM require immediately a 
eae tO NGINEERING BE aga aot et 4 

experienced in design electro-mechanical 
Sovices BOX No. E136, “ The Engineer. A 


E8202 a E8230 a 
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Aug. 8, 1958 
SITUATIONS VACANT 


| Be PROJECT ENGINEERS 


ve 
“ —SENIOR AND JUNIOR— 


require a 


SALES ENGINEER 


for 
VIBRO INSULATORS 
specialising in 
MARINE APPLICATIONS 
Preference will be given to candidates with 
experience and contacts in 
MARINE ENGINEERING 


also some knowledge of mounting and shock 
absorption systems for VIBRATION AND 
NOISE SUPPRESSION. 


SITUATIONS VACANT 


oe fee NESTE 





required by an expanding chemical 
engineering organisation, to be 
responsible for the overall execu- 
tion of projects from early negotia- 
tions to commissioning. Mechanical 
engineers with chemical plant 
experience or chemical engineers, 
with broad experience of other 
branches of engineering and apti- 
tude to co-ordinating specialist 


i ood salary and prospects: Pension : z 5 ape Se . 
i Car : Expenses. engineering activities will be con- 
Send details of education and experience, i 
&c., marked “ confidential,”’ to : sidered. 


Applications in writing —BOX 


Group Personne; Officer 4 vb 
No. E8219, “‘ The Engineer.” A 


B.T.R. INDUSTRIES L 
Herga House, Vincent ean! 
London, S.W.1. E8i9€ A 























| BOOKS and PUBLICATIONS 














* A complete library in two volumes...” 


KEMPE’S ENGINEERS 


YEAR-BOOK 


Edited under the direction of the Editor of ‘‘ The Engineer’’ 


1958 Edition price 82/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 





Exploit ELECTRICAL PROGRESS! 


ELECTRICAL ENERGY offers a distinctive service to its 
readers. It is a monthly technical journal designed to provide 
them with accurate and up-to-date information exclusively 
about those matters which concern them as electrical engineers. 








Its purpose is to pass on to its readers the knowledge gained by 
others in the course of their work. 
If you are concerned with the 
design, manufacture or applica- 
tion of any of the following, then 
ELECTRICAL ENERGY can ren- 
der you inestimable service. 
GENERATORS, CABLES, 
TRANSFORMERS, : 
RECTIFIERS, SWITCHGEAR, 
INSULATION, MOTORS, 
SOLENOIDS, MAGNETS, 
SERVOMECHANISMS, 
REMOTE CONTROL 
EQUIPMENT, 
MAGNETIC AMPLIFIERS, 
RELAYS. 








ANNUAL SUBSCRIPTION £1.16.0 
Single copies 3/- 


ORDER THROUGH YOUR NEWSAGENT OR DIRECT FROM:— 


ELECTRICAL ENERGY 





28 ESSEX STREET, STRAND, LONDON, W.C.2 








THE ENGINEER 


SITUATIONS WANTED 
LET QUALIFIED MARINE Sreetaenns 
DRAUGHT: ae and Detail Your 
Hull ne eae and M installation a i tity. 
Moder Prompt attention.-—BOX ese 
E2009, we The Engineer.” 


WORKS arene ny egy ote nn 12 years’ 
powder 
sieving and grading, csnietanaian and labour con- 


.O. work, &c. 39 years old, requires change, 


trol, 
* The _— 


London or South.—BOX No. E2018, 
neer.” 








SUB-CONTRACTING 








papaegcicons MACHINING 


on Models and reat &c. 
MILLING RNIN NG 
JIG BORING PLA NG 
PRESS oe JIGS AND. FIXTURES 
HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 


LANDEN (ENGINEERS), LTD. 
1s, AUBERT PARK, LONDON, N.5. 
CANonbury 1075 E11S mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
ing A.LD. approved. 


South ’Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING oo 
up to 8ft. by 6ft. or 6ft. diameter —AR E 
BROS. (KNOTTINGLEY), Ltd., The ae 
Knottingley, Yorkshire (Telephone : Knottingloy 
2743/4). E116 mw 
METAL FABRICATIONS, jin. thickness, Spot 
Welding, whe ee § Cutting, ‘ pre go St aro 
ists in quick delivery.—Ban as bes 
Ltd., Southport (87427). 1989 yaw 
PRECISION ENGINEERS.—Personal necan for 
prototypes, small quantity machined parts and rend 
ments. Design and development undertaken. 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (‘Phone, TER- 
minus 5113/4). E112 mw 





FOR HIRE 











ooh ag A r= Rosin Masts ight and 


heavy), 30ft 1SOft. “EiSase, for immediate hire.— 
Bellman’s, Te Hobart Place 
S.W.1 ( Phone, S E103 x 
HIRE A £1500 paper og ONLY £5. All 
ome types of a ay it avai — 
B. Bennett and Sons, Litd., , Oxford Street, 
London, W.1 (Telephone, GE) 9953). - 
logue on request. K 





DRAWING & DESIGN 











SERVICE 
COMPETITIVE STEEL WORK DESIGNS, plans 
and detail drawings for all kinds of and 
structures by experienced 
Quick service. HOLborn 2587. 1964 s 





PATENTS 











THE PROPRIETOR of British Patent Me. 731,332 
for “FLUID FLOW CONTROL VALVES,” 

desires to enter into = Ss firm or 
an & ors "Pateat, or for the grant of 


thereunder.—Further particulars 
obtained from Marks and Clerk, 97 and 38 Lincoln's 
Inn Fields, London, W. E8212 a 





MISCELLANEOUS 
INSPECTION 











A NEW oe tin, 


SERVICE.—_GAMMAX, ont n 
testing specialists, provide or atory, Radio- 
ome Service. Mani pone wrangler suppliers of 


accessories.— 
louse, 47-51, Wharfdale 

Road, London, N.i. TER 0677-8 and we a 
1 


LET US HANDLE YOUR MECHANICAL 
OVERFLOW. Bills of — ~obbey ore — 
drawings ; progress and 

Inspection and Reports ; Equipment Lists., 
U.K. and _ foreign experience.—Enquiries invitep 
BOX No. E2034" * “The Engineer.” 





BUSINESSES and PREMISES 











VICTORIA, S$.W.I. Excellent Ground 


Offices in new Floor area 4700 square feet. 
Central Would divide into two units of 
Also small suite of 3 





MACHINERY Etc. WANTED 











Can 
or Ero Vie are. 1: in 12, 





40m. 
and oil heated.— BOX No. Esi7, 
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FOR SALE 





CENTRAL ELECTRICITY 
GENERATING BOARD 


LONDON DIVISION 


OFFERS are invited for the PURCHASE and 


the following um from be ye Bacon auns Station of 

the follow: 

WATER | vires cas Sian ain fSia., 20in., 
alin 24in., 42in. 


NSTOCKS, TEES, COLLARS, BENDS, 
DISTANCE PIECES, CAULKING RINGS, 


JOINT RINGS, bisa ~ otc. 

For permission view and conditions of 
Tender, application > be made to the Divisional 
Purchasing Officer, London Division. ation 
House, Portland Street, W.1, not a than 
the Ist September, 1958. E8236 


FRED WATKINS 
(ENGINEERING), LTD. 
STEAM BOILER Sn ind Vertical (New). 





8ft. 6in., 8ft., 7ft. 6in. 6ft. in dia., 100/ 

150 Ib. W.Pp.; 6in. down to 3ft. 

i ft. 6in. dia., including 

new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
rosstube, all sizes. 

300, 200 


Vv 
AIR COMPRESSORS.—Broomwade 400, . 
and 130 cu. ft.; all motorised ; Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p.s.i. 
200 AIR RECEIVERS, stocked up to 9ft dia., 1 
o 500 Ib. pressure. 
ELECTRIC MOTORS.—150 Totally Enclosed and 
oof Motors up to 100 h.p. 
pe —~-Mobile 10-ton Lorain, lorry mounted, 
~70ft. extendable jib ; 6-ton and 4-ton Coles 
Del Eich 3-ton Jones Super 40 (3) ; Neals 
2-ton Diesel, 20ft. jibs Oi ; Derrick, 5-ton ‘Butters 


Electric tra jib; S-ton Wilson 
Electric, 70ft. jib ; ag Hd 18-ton Brown- 
hoist, SOft. jib ; 10-ton Coles, 4on. jib ; 8-ton 
Wilson, 35ft. jib; S-ton Smith, SOft. jib; 5-ton 
Cowans o. 3 * sOft. jib; 5-ton Grafton, 38ft. 
jib ; E.O.T., 4 30-ton 
Vaughan, on oan (8); Goliath, Ph. span, 
60-ton Clyde, 40-ton Babcock, 10-ton Morris ; 
5-ton Henderson, 24ft. 74in. span, 1946 ; $-ton 


2-ton Morris, 18ft. span, 


Diesel, 150 h.p. (2); 
Diesel, ety > , new 1942 + Hunslet 18in. 


fed 26in., noms 44 ; Bagnall 14in. by 22in., two oil 
m, 7in. by 12in., 1941 ; 

Also eH eo fee vy 24in. gauge Bogies, Turn- 
STEEL PIPING. —-50,000ft., 2in. Galvanised, ‘new ; ; 


King, 29ft. 3in. span ; 
2-ton Smith, 34ft. span 
‘0! wier 


LOCOS,—Fo Rusion 


-» Win. ri 
CAST iRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 
Surplus Ministry Lot New 
and Valves, over , imme- 
stock, 


educing 

and Check Valves. List on 

STORAGE TANKS.—300 1 and rectan 
lar up to 12,000 gallons, for oil and roi, @ 
sectional steel and cast iron up to 50,000 gs!tons. 

MACHINE TOOLS,—Scriven ze Bending Rolls, 
14ft. by tin.; Robertson Straightening Rolls, 
8ft. 6in. by in.; Berry Bending Rolls, 7ft. by 4in.; 
Tangye Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15Sin. table ; Pels Punch and Shears. jin. 
capecity ; nine new 2cwt. and | cwt. Pneumatic 
Hammers. 


SLING Ne WORKS 

"Phone : Coleford 2271/2. B106 @ 

EDGEWICK NO. 2 UNIVERSAL MILLING 
HIN 


table, 46in. by I fin. 
2Sin. 





Tin. centres, 36in. centres. 
giving 16 to 347 r.p.m. 


Norton ype feed 
} : 2 to 28 T.P.L, and 0-006in. to 0-099in. 
Motor 23 H.P., 440V., 3-ph., 50 cycles, continuous 


With 12in., chuck, and electric suds 
lived by appointment wt Kopieby- 





Steel Co. Releronce’ Pi P/EB, Scun- 
thorpe, E8i20G 
ETROPOLITAN-VICKERS 500 H.?. SLIP- 


MaING yp gy MO AB oo. Pa 196 om. 
wae aoe onal Zend 
8-1 r.p.m. 


Motor and gearbox available separately if required. 
JOHN CASHMORE, LTD, 


Tel.: Newport 1 (6 lines). 
Ei20 





KEARNS ee HORIZONTAL BORING 
MACHINE facing head and over-« 
table. Wordine on 


H. BELL (MACHINE TOOLS), LTD., 
LEEDS, 4. 
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FOR SALE 





Shearing’ tet rank ov x 

ac! overc: type, mg Fa 
capacity 120in. by tin. mild steel, treadle ated 
clutch, arranged motor drive for 400/440/3/50, 
4 toed depth of gap 6in. Approximate 


py DEMONSTRATION MODEL BESCO High- 
10 TB pee tent gen Guillotine Shearing 
ay —— a model “R,” capacity 


Poet motor drive for 
(3/50, ae af of blade 2in., depth of gap 
“an fitted with automatic 


hold-down. 
wi t approximately 100 cwt. 

Beso High-Duty Geared Guillotine Shearing 
Machine, overcrank type, model “ R,” capable of 
cutting mild steel ~ ope up to 72in. wide by 3/16in. 
thick, arranged motor drive for 400/440/3/50, with 
automatic sheet hold-down, open ends in side 
frames enable plates of unlimited length to be 
iri Weight approximately $9 cwt. 

loter-driven Guillotine Shearing 

, capable of cutting mild 

'G. thick, motorised for 
400/3/50, iength of blades 36}in., with the top blade 
ground to a special angle the machine will cut fibre, 
—. mica, cardboard and similar materials. 

ximate net weight 1036 Ib. 

BROOKES Po 2 egy Open-End Guillotine 
prnngy Hn me, undercrank type, arranged 

rive 7 415/3/50, capacity 494in. by 16 
= W.G.., depth of gap 2in., treadle-operated clutch. 
Weight ‘approximately 10 cwt. 

BRADLEY and CRAVEN Power Geared, Open- 
Ended Guillotine Shearing Machine, undercrank 
type, ity 84in. by bin., gap in open ends 4tin., 

fitted with a sheet hold-down and adjust- 

it approximately 75 cwt. 

ve are available. 

HINE TOOLS, NEW AND USED, 

Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
ate EUSTON ROAD, 
NDON, N.W.1 
Saadane: EUSton 48 3771, 
LANSDOWNE HOUSE. ai, WATER STREET, 


BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 G 





WISSEN TYPE HUTS for sale. Prompt despatch 
of 16%., 24ft. and 30ft. wide huts * Romney ” 
Huts, 35ft. wide, and “ Blister ” itangars, 86ft. 6in. 
and 91ft. wide. These — —— wt ge 
lengths and ise steel framework wit = 
vanised paca | steel Jour ge —Full details from 
Dept. 115, J. Thorn .> Ltd., — 
Road, Bexleyheath, Kent ~y Rw Bexleyheath . 44 

1 G 





THE ENGINEER 


FOR SALE 


VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 

ONE Jones “ Super 20 ” Diesel Mobile Crane, Lister 

engine, 20ft. lattice pe. on pneumatics. New 1947. 
Good condition. £425 

One Neals NM 2-ton Diesel Mobile Crane, Ruston 

engine. New 1950. On crawlers, 25ft. jib. In 
good condition. £750. 

One Jones “Super 40” 3-ton Mobile Crane, 24ft. 
jib, on pneumatics, Ruston engine. Good con- 
dition. £925. 

One Neals QM 4/6-ton Diesel Mobile Crane, with 
45ft. jib, on pneumatics, Ruston engine. New 
1953. In good condition. 

One Coles 6-ton Diesei/Electric Self-Propelled Mobile 
Crane, with 35ft. jib, on pneumatics. New 1948. 
In good condition. 

One 5-ton 8 Electric Derrick Crane, single- 
motor type, ! jib, BESA machine. In good 
condition. £2200. 

1 5-ton Grafton Diesel Rail Crane. New 1942. 
Perkins P6 engine, 38ft. jib, 4ft. 84in. gauge. 
Reconditioned. 

One 7-ton Anderson Grice 2-motor type Electric 
Derrick Crane, 120ft. jib. New 1951. With cabin. 
In very good condition. 

One 7-ton Butters Steam Derrick Crane, 100ft. jib, 
double-drum type. Un 

One 10-ton Henderson Steam Derrick Crane, 120ft. 
jib. First used 1954. In very good condition. 

One 124-ton Coles Fully Mobile Crane, with 45/80ft. 
jib. New 1950. £5500. 





Further details, 14, Lower Grosvenor Place, London 
S.W.1. Telephone, ViCtoria 7531, 350i, 8080, 
9886 (15 lines). E107 G 





FOR SALE 


rome Taylor Jumbo Hydraulic Crane, diesel-driven. 
1-ton Rapier Shop Truck Crane 
5-ton Coles diesel-driven seif- ~propelled Mobile Crane 
on pneumatics. 
$-ton Morris Versatile diesel/electric Mobile Crane 
on solid rubber <r 
$-ton Smith Steam Crane 4ft. 84in. gauge, 35ft. 
jib, new 1949. 
6-ton Rapier Super petrol/electric Mobile Crane on 
solid rubber tyres. 
6-ton Rapier Stenderd petrol/electric Mobile Crane 
on yt rubber tyres. 
Fordson Major diene! 6 Trater, complete with Horn- 
draulic shovel eq 
é cu. yd. Rapier 4 410. die diesl-driven Excavator with 
4-purpose or dragline equipmen 
# cu. yd. Rapier 423 diesel-drven Excavator with 
shovel or dragline equipmen 
1 cu. yd. Rapier 440 diescl-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 


639081 (10 lines). 
SEARCH H (LIVERPOOL), LIMITED, 
OND ROAD, 
KIRKBY TRADING madd Ky LIVERPOOL. 
Tel. : Simonswood 
E7976 o 


FOR SALE 


TWh 


NEW 164in. CENTRES MITCHELL MOTOR- 
DRIVEN LATHE, I8ft. gap bed, admit 11ft. 3in. 


ween centres. 
CENTRES MITCHELL 


TWO NEW 12tin. 
MOTOR-DRIVEN LATHES, 14ft. gap bed, 
MOTOR- 


admit 8ft. 9in. between centres. 
NEW 104in. CENTRES MITCHELL 

DRIVEN LATHE, 12ft. gap bed, admit 7ft. Sin. 
between centres. 





NEW 84in. CENTRES MITCHELL MOTOR- 
DRIVEN LATHE, admit 6fi. 3in. between 
centres 


NEW W, ‘and M. No. 85, 84in. CENTRES MOTOR- 
DRIVEN LATHE, admit 4ft. between centres, 12 
spindle speeds, 21-945 r r.p.m 
NEW Thin. CENTRES WILLSON MOTOR- 
DRIVEN LATHE, admit 2ft. 8in. between centres, 
Code eae NEWEL. 

NEW  64i CENTRES MASTER MOTOR- 
DRIVE LATHE, admit 3ft. between centres. 

NEW 6in. CENTRE STUDENT MOTOR-DRIVEN 
LATHE, admit 24in. between centres. 

NEW ilin. SWING HARRISON MOTOR- 
DRIVEN LATHE, admit 24in. between centres. 
NEW 4tin. CENTRES HARRISON MOTOR- 
DRIVEN LATHE, admit 24in. between centres. 
New 44in. CENTRES BOXFORD MOTOR- 
DRIVEN ote admit 16in. between centres. 
—, CENTRES GRAHAM and NORMANTON 

OTOR DRIVEN LATHE, on 12ft. gap bed, 
aauh 7ft. between centres. 

Jin. CENTRES HARRISON MOTOR-DRIVEN 
LATHE on 6ft. 6in. gap bed, admit 3ft. between 


centres. 
Jin. CENTRES STANLEY MOTOR-DRIVEN 
LATHE, admit 3ft. between centres. 


THO* W. WARD LTD. 


BRETTENHAM HOUSE, 

LONDON, W.C.2 

TEMple Bar 1515 (12 lines). 

Wards might have it ! 
E215 G 


*Phone : 
Remember . - 





FOR SALE, 135 h.p. Slip Ring Motor, by L.D.C., 
976 revs., #2200 volts, 3-phase, 50 cycles, 
enclosed ventilated, ball bearings with 
starter, by Erskine Heap. 

Two 350 h.p. S.C. A.C. Motor, by Metro-Vick, 980 
revs., 6300 volts, 3-phase, 50 cycles. 

THOMAS MITCHELL AND SONS, LIMITED, 

BOLTON. E8133 G 


liquid 





SIX MILD STEEL STORAGE TANKS HORI- 
ZONTAL 30ft. long by 9ft. 9in. dia., with additional 
connections for steam coils. Suitable for working 
pressure of 75 p.s.i. Tested 150 p.s.i. Offered in 
good sound condition ex site, Bridgwater, Somerset. 
-—Please reply to BOX No. E3235, “* The Engineer.” 
G 


Aug. 8, 1958 
FOR SALE 





ME 


LATE TYPE 
HIGH CLASS 

SLOTTING MACHINES 
IN STOCK 


ORMEROD 2iin., table dia. 4lin., 
72in., h.p. motor 15. 

MUIR 12in., table dia. 32in., 
h.p. motor 74. 

BUTLER 8in. High Production, table dia. 20in., 
admits in dia. 24in., h.p. motor 5. 

ORMEROD 8in., table dia. 18in., 
30in., h.p. motor 4. 

All with automatic and hand, long./cross and rotary 
table movements. 

Offered as purchased or fully rebuilt. 

Inspection invited. 

ITS CHEAPER TO BUY NOW 
SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
"Phone : RELiance 7201. 

"Grams : Sotoolsag, London, S.E.11. 


ABELSON 


OFFER 
Rebuilt Fowler 150 b.h.p. 0-4-0 DIESEL LOCO 


for 4ft. 84in. gauge, new 1947. 
yo 84 b.h.p. 0-4-0 DIESEL LOCO for 4ft. 84in. 


gau 
Raster 48 D.S. 0-4-0 48 b.h.p. DIESEL LOCO for 
4ft. 84in. gauge. 
ABELSON, 


SHELDON, BIRMINGHAM. 
Telephone : Sheldon 2424 


admits in dia. 


admits in dia. 44in., 


admits in dia. 





E8249 G 





FIVE new 10,000 Barrel capacity bolted steel Bulk 
Storage Tanks, by Columbian Steel Tank Co., 
55ft. dia. by 24ft. high, packed in original cases. 
REED BROTHERS (ENGINEERING), LTD., 

Replant Works, 
Woolwich Industrial ‘ee 
London, S.E.1 
Telephone : Wooiwich 7611/6. 
E8169 G 





BE PREPARED FOR ANY EMERGENCY !! 
30ft. by 9ft. diameter welded Petrol Storage Tanks 
immediately available at attractive prices, delivered 
any area.—’Phone : Bedford 67331. E8160 G 








FORGED STEEL 


Screwed A.P.!., B.S.T.P.T. or 
socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 


C.W.P, non-shock 
2000 ibs series 
3000 Ibs series 
6000 Ibs series 














FORGED STEEL UNIONS 


WALTER SLINGSBY 


& CO. LTD. 
RAILWAY WORKS, KEIGHLEY 
‘Phans 3749 Grams: “Malleable Keighley.” 


id ee 






integra! seats or inserted 
Stainless steel, chrome 
molybdenum or bronze. 











We invite all your enquiries— 
EXTRUSIONS 


MOULDINGS 


HOSES 


INSERTION SHEETING 


CLYDE 











RUBBER 
WORKS LTD. 








SPECIALISTS IN 
RAILWAY ROLLING STOCK EQUIPMENT 


P.O. BOX 7 RENFREW 


Telephone : RENFREW 2384 


Telegrams : 


RUBBER, RENFREW _ Telex. 77-107 


% 5852 





oS ys ia ira lime 8 on mc 


CAA 








5 
7 
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Aug. 8, 1958 
AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 


in the 


VALUATION & SALE 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 
3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON. E.C.3. 


Telephone : ROYAL 486! 





By Order of the DIRECTORS of Messrs. HIGGS & 
HILL LIMITED, due to frustration of contract 


“FULLER HORSEY 
Sons & Cassell 


have been instructed to offer for SALE by TENDER 
in Lots on TUESDAY, 19TH AUGUST, 19538, 


NEW PREFABRICATED 
SECTIONAL TIMBER 
BUILDINGS 


located at the premises of Messrs. Medway Buildings 
and Supplies, Ltd., Phoenix Wharf, Rochester, Kent, 


includi 3 OFFICE BLOCKS 120’, 104’ and 
16° x x 8 to eaves; 7 OFFICE BLOCKS 
40 x 24 x 8 to eaves ; 10 MESS HUTS 


56’ x 24° x 8 to eaves, and a MESS HUT 
24’ x 24° x 8’ to eaves, and 


FOUR STEEL FRAMED 
BLISTER TYPE HANGARS 


One 91’ SPAN x 135’ LONG and the others 
91’ SPAN x 90’ LONG, located at the Depot of 
Messrs. Higgs & Hill Ltd., Beddington Lane, 
Croydon, Surrey. 

OTE.—With the exception of the Mess Huts, 
all Office Buildings have partitions and ceilings. 
Roof covering is not included. 

Tenders, which must be in the form contained in 
the particulars, should be delivered to the Auc- 
tioneers at their Offices not later than 3 p.m. on the 
date mentioned above. 

Catalogues with Form of Tender (and block plan 
of the Timber Buildings if required) may be obtained, 
when ready, of aden. FULLER HORSEY SONS 
& CASSELL, Industrial Auctioneers, 10 Lloyd's 
Avenue, London, E.C.3. E8165 3 


| FOR SALE | 


FOR SALE.—1 Sedgwick Plate Bending and 
Forming Brake Press, Size Reference No. Y-120. 
Full length capacity 10ft. by $in. mild steel plate of 
28/32 tons tensile strength, up to depth of the gaps 
in the end frames, or 4ft. 2in. by fin. mild steel 
plate. 

Complete with electrical equipment suitable for 
3-phase, 3-wire, 440V., 60 cycles, pre-wired ready 
for connecting to mains. 

Best offers.—BOX No. £8213, “ The Engineer.” 6G 


IMPORTER HAS CONSIDERABLE STOCK 
OF V-BELTS, wide range sizes, unbranded, first 
uality, to British Standards and measurements. 
offers invited. 


The Engineer.” G 














ill dispose at substantial reduction ; 
—BOX No. E8199, * 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO 


Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London. 


W.C.2. 
HOLBORN 8411 (8 lines 





JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anD MACHINERY 
20, Hanover Square, W.1. 
Telephone : MAYfair 3771 


Factory Department : Ext. 17) 








FOR SALE 











NEW OVERHEAD CRANES 


60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; 
cab control, 400/3/50 
40-ton Goliath, by Babcock and Wilcox. 40ft. span, 
5-ton auxiliary ; cab control, 400/3/50 
40-ton Adamson, d cab control, 42ft 3in. 
span, 400/3/50. 
20-ton Vaughan, standard cab control, 42ft. 3in. span, 
6-ton auxiliary ; 400/3/50. EIGHT AVAILABLE’ 
i0-ton Goliath, by Morris, 40ft. span, cab control, 
22ft. lift, 400/3/50. 
Surplus Unused Ministry Cranes, mainly still 
Drawings on request. Inspection invited. 
prices one-third of New. 


FRED WATKINS GINEERING) 
LTD., CO RD, GLOS. 
Tel.: Coleford 2271/2/3. E132 





AUCTIONEERS & VALUERS 


ESTABLISHED (877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 
and 
VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : Tei ‘ 
Monarch 3422 (8 lines Sites, don 





105 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


& L. JUDSON, F.R.1.C.3., FA). 

£. BEDDARD, A.1.MECH.E., F.A.L.P.A 
M, 8. CHEAVIN, F.A.1. 

G. €. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 
and AUCTIONEERS of 
FACTORIES, PLANT and 


MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines: 








engravi 
utilities, 


Diesel and petrol electric gen. sets, co 
cranes 10-40-tons cap., 42ft, 3in. span, fork 
Clothing 
sliding fasteners, 225, 


outboard motors. 


(1) Bakery Plant located at Lingfield, Surrey. 


(3) Air Photographic Equipment —— 

unit 544mm. by 54mm. located at 
{4) Hydrochloric Acid : yg ‘oximately 3500s 
HCL. located at Didcot rks, and New O 


Tenders must be submitted by September 1. 


~~ 


a 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY megane 


Main Locat Auctioneers 
Aug. 26-29 Machine tools, ve- M.O.S. Storage “Depot, FULLER, HORSEY, 
hicles, and miscel- —_ Arsenal, - SONS & CASSELL 
laneous stores in- ich, London, S.E.18 (Dept. L), 10, Lloyd's 
cluding : Avenue, London, E.C.3. 
(Tel. : Royal 4861. ) 


48in. radial drilling machine, lathes, grinding machines, milling machines, shaping, slotting, 
, drilling and hacksawing machines, Austin, Hillman and Humber light and heavy 
ford and Morris 1I-ton and 3-ton trucks, Austin ‘ 
tractors, saloon cars, scrap batteries, 12-ton ratchet jacks. 


re een rollers, portable stone Bam song and granulators, cold stores, Ruston Hornsby 
O engines, gravity rollers, radio and electrical stores. 

, footwear, 125,000 cap comforters, haversacks, 25,000 kitbags, 340,000 khaki 

worsted braid ties, 160,000 woollen short drawers, 36,000 woollen vests, 5,000 greatcoats, 145,000 

000 cops cotton and linen thread, 245,000 boot and button brushes, furniture, 

microscopes, prismatic binoculars, compasses, cameras, engineers’ and carpenters’ tools and 


Sept. 3 Machine tools and Technical Stores t, SHOULER & SON 
miscellaneous stores. Old Dalby, Melton - (Dept. L), I, 
y, Leicestershire (sale Street, Meiton Mowbray, 
at Melton Mowbray). Leics. 
(Tel. : 81.) 
Sept. 8-12 Passenger and load- M.O.S. Storage Depot, WALKER, WALTON & 
carrying vehicles, Ruddington, Notts. HANSON (Dept. L). 
moving Byard Lane, Bridlesmith 
lifting equipment, Gate, Nottingham. 
motor cycles. (Tel. : 47271.) 
Sept. 9 Miscellaneous stores. General Stores Sub- HARRISON & HETH- 
near ERINGTON, LTD. 
Carlisle (sale at unty 


Hall, Carlisle). 


Catalogues, is. Od. each (P.O’s only), available only from the auctioneers shown above. 
SALES BY TENDER 


(2) Bar and chucking autos., vertical borers, bench drills, centreless and internal grinders, lathes, 
manufacturing millers, gear shapers, etc., Ap ype at Sevenhampton, Wilts. 
stereo comparators type S.C.2 and processing 


alls. of font HCL. and 9000 galls. of commercial 


Applications for tender forms, stating which tender is 
of Supply Directorate of Disposals, First Avenue House, 


* Lodestars,”’ Bedford and Morris 


<a lh ame = welders, overhead electric travelling 
. industrial trucks, concrete sleepers, spares for 


(Dept. L), Botchergate, 
Carlisle. 
(Tel. : 26292) 


uired, should be made to _m pnaieny 
igh Holborn, London, W.C.1 


Eis 3 

















FOR SALE 











HYDRAULIC PRESSES 
Unused 4000-ton Byes AS, HEAVY PLATE 
FORMING and BENDIN PRESS, table 
18ft. by 10f., oe 380 tons. 
2000-ton DOWN-STROKE HYDRAULIC —- 
ING PRESS, ram 3lin. dia., 


1000t0n DOW DOWN-STROKE Cr Loewy Eng., 


ram 27in. dia., bed 
650-ton DOUBLE-ACTION DRAWING PRESS 
6in. by 6ft. 8in., with self- 


ty Sas Ente, See 


contained 
MANY “HYDRAULIC PRESSES OF 
L TYPES 
REED ceca (ENGINEERING), LTD.. 
gies ocean S.E.18 
Telephone : Woolwich 7611/6. 


E8166 G 








FOR SALE 








WARD NO. 7 COMBINATION 
TURRET LATHE 


Covered bed, ball —— spindle, well- 
equipped. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, LONDON, N.W.!. 
EUSton 4681 and 3771. 


E8195 o 





FOR SALE. One oy Overhead Electric Travel- 
Crane, suitable for span of 47ft. 9in. Cabin 

control, motors, 440 
Company, Ltd., 


Write 0185, Wm. Coane ane Co., Glasgow. 
E8238 a 





PORES RE INT AMY ORNS CR Aewryte pases 


COSCON ApH oF ANC de 


We know the ropes! 


You can go in and win new markets only if you 


have complete confidence in your suppliers. For 
all your requirements in Brass, Gunmetal, 
Manganese Bronze, Aluminium Bronze, Phos- 
phor Bronze, and Lead Bronze, depend on the 
specialists, Leopold Lazarus Ltd., for material 
exactly to specification and deliveries right on 


time. To be sure of the best at the right price... 


specify 


INGOT METALS 
by 





LEOPOLD LAZARUS 


@ Members of the British Bronze & Brass Ingot Manu- 
facturers’ Association. On A.1I.D. Approved List. 








WORKS: ST. STEPHENS STREET, ASTON, BIRMINGHAM, 6. Telephone: ASTON CROSS 3115 


LONDON: City Wall House, 79-83 Chiswell St., Finsbury Square, E.C.1. Tel : Metropolitan 8831 
MANCHESTER : Chronicle Buildings, Corporation Street, 4, Tel: Blackfriars 3741 
SWANSEA : Powell Duffryn House, Adelaide Street. Tel: Swansea $4035 
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Springs 


Ahould, be budy too,/ 


Lewis of Redditch pride them- 








selves that one of their springs 
will remain agile after a busy 
day’s work and will be ready 
to begin again with 
just as much zeal. 
Send 2/6 for the 
40-page manual of 
technical data and 
learn more about 


Lewis Springs. 





LEAVE /T TQ 
THE LEWIS SPRING CO. LTD. fews 
Resilent Works * Redditch OF REQOITCH 


SPRINGS. SPRING CLIPS 
PRESSWORK, WIRE FORMS 
VOLUTE SPRINGS 


Tel: Redditch 720 PBX. 


London Office: 122 High Holborn, W.C.1 
Tel: Holborn 7470 and 7479. 

















oa Bullows Spray Gun Sag sinh ob / 


SPRAY BOOTHS 


AIR COMPRESSORS SPRAY PAINTING EQUIPMENT 


ALFRED BULLOWS & SONS LTD 


WALSALL TAFFS ot 








FFICE & WORKS LONG ST 





13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
55a BRIDGE ST., MANCHESTER. 3. TEL; BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL : SOUTH 2383 
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For all Engineering trades 

*® To B.S.S. or customer’s own 
specifications. 

* Floor moulded up to 5 tons. 


* Machined to your drawings 
if required. 


The BRETTELL LANE FOUNDRY LIMITED 


BRIERLEY HILL, 





STAFFORDSHIRE 


BRIERLEY HILL 7254 
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RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.Inst.P. 


Price 12s. 6d. (Postoge 6d.) 


This book deals with the construction and application of resistance strain gauges 
and with the most commonly used circuits and apparatus. The strain 

rosette, which is finding ever wider application, is treated extensively, | on 
introduced by a short exposition of the theory of stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING 28, Essex Street, Strand, London, W.C.2. 

















P.V.C. FANS 
Impervious to the chemical 


action of strong acids, 

alkalis and moist gases. 

Longer life reduces main- 
tenance work. 





UNITS. 
many types of dust but what- 
ever your 


DUST COLLECTING 


Industry creates 


dust problem 


“ Airflo "’ will solve it. 





x 


INDUSTRIAL 
SILENCING 

For drop stamps, High Pres- 

sure blowers, Air noises on 

dust and Fume Plants. Easy 


Industrial Fan & Heater Co Lid 


Ginha” | WORKS, BIRMINGHAM, 11. 


Phone: ViCtoria 2277. 


and at LONDON, MANCHESTER, SWANSEA, NEWCASTLE-UPON-TYNE. 
A member of the SIMMS group. 





WET DUST SETTLER 


For handling fine dust up to 30 
microns. ludge deposited to 
outer Bog e ming” can 


be done from outside. 











Be 
y A 
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A r, 
} . | | 
P 
to select the right 
The STANDARD AXIALS range 12” to 27°: © 
the STANDARD CENTRIFUGAL range includes | RB A N 
forward curve, backward curve and paddle blade. © 
AN AIRSCREW SPECIFICATION MEANS WHAT IT SAYS 
Airscrew can provide the right fan at the right time from their Standard ‘ 
range of Axial Flow and Centrifugal Fans. i 
The Airscrew Technical Service is ready to assist in fan selection from the 4 


Standard ranges or by special design when required. 


Every Airscrew fan is guaranteed to give its rated duty. 


AIRSGREW====>FAND 


THE AIRSCREW COMPANY & JICWOOD LTD-WEYBRIDGE-SURREY Tel: Weybridge 2242/7 
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j = ACHIEVEMENT : Fully Universal, Ce 
: Velocity Shafts, one fixing point per uni 
: Note the simplicity and strong as shafting. Rust Proof 
- e . ~~ aS ae 3 
t b 


conomy of layout achieved 


by using STANDAGE 








Lineta Uni-loints Prices and full dimensions will be 

} T T 43 sent on request 

“F Extensively used at Home and Abroad by 

; « Shipbuilders, Chemical Plant, Safety Mechan- 
$arecent addition to the extensive range of Standage isms, Government Depts., Ventilation Engineers 
Cnuntinns : Paper Mills, Tyre Manufacturers, Oil Refineries 
fein sae <7 Electrical Engineers, Pump and Valve Manufac 

i Already widely accepted both here and abroad, it hy 

\ 

[ 


turers, Atomic Energy Commission, etc., etc 
& ta 
unique solution to problems of Remote Control, 
; t 
and Angular Actuation 





There is a Standage Coupling 


for every purpose 


Trunnmion range 360 
Pin Angie 0 to 90 


Limit to Power or Speed 





RANGE : For ; ie and 1} 


With Brackets, Type “"A > with Flanges 
, | Type ‘'B."" Can be supplied with self- 
Any misalignment catered for {i + - 


lubricating bearings if required 


snaits 


to offer you a 


TELSCOMBE CLIFFS - SUSSEX 
Coupling Transmission ? 


Tel Peacehaven 2335 6 


er 30 years’ experience in Coupling Desig STANDAGE POWER COUPLINGS LIMITED 
enables us inique se e in 








Designers and Manufacturers of 


FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY © 


SMOKELESS << 


OIL COMBUSTION 












ooveoe* 
<<" 


PATENT No. 71684! 


-<-* 
eoooe? 
-—--" 


DAVID ETCHELLS & SON LTD 


FURNACE DIVISION 
BULL PIECE WORKS, DARLASTON, SOUTH STAFFS 





Phone: James Bridge 2067/8 
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ing stock 























A strongly built 
wagon with three 
circular hoppers, the 
contents of which are 
pulverised. The hop- 
pers are discharged 
by compressed air. « 












This robustly constructed 
transformer wagon can 
carry 135 tons and has 
four six-wheeled bogies. 







This heavily constructed 

wagon is welded throughout, 
and designed primarily for 
carrying pig iron. 

















A welded steel carriage carrying 
a 400 cu. ft. Treadwell tipping 
slag ladle. Tipping is effected by 
means of steam or air. 


Another example from the ex- 
tensive range of Head Wrightson 
rolling stock, this bogie hopper 
wagon carries 40 tons and has 
transversely hinged doors. 





HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS THORNABY-ON-TEES 


JOHANNESBURG TORONTO SYDNEY CALCUTTA 








LONDON 





